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7. the Mach Honsureil and Truly Religicus 
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The LADY LETTICE WENDY, 


O F 


WENDY IN X CAMBRIDGESHIRE. 


MADAM, 
HY or three reaſons induce me to 


reſent this diſcourſe to your La- 


ayihip, and to make choice of you for 


1ts 


patroneſs. Firſt, Becauſe I owe it to 


the liberality of your honoured brother, 
+ that I have this leiſure to write any 
thing. Secondly, Becauſe alſo you 


many and fingular favours, ſeeing l 
am not in a capacity to requit them, 


ſeem 


blic acknowledgment, which ſuch a mY 


to exact from me at leaſt a pu- 


Dedication gives me an opportunity to 


make. 


of writings I know not where to chuſe- 
a more able judge or more candid read 


r. 


much abhor any thing that looks like 
flattexy, that, out of an excels of mar 2 


Thirdly, Becauſe of ſuch k 


am ſenſible that you do ſo 


A 2 
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iv The Epiſtle Dedicatory 


deſty, you cannot patiently bear the 
hearing of your own juſt commenda- 
tions; and therefore, thould I enlarge 
upon that ſubject, I know I ſhould 
have but little thanks for my pains. 
Indeed you have much better mo- 
tives to do well than the praiſe of men; 
the favour of God, peace of conſcience, 
the hope and expectation of a future 
reward of eternal happineſs ; and, 
therefore, I had rather write of you to 
others, to provoke them to imitate ſo 
excellent an example, than to yourſelf, 
to encourage you in your Chriſtian F 
courſe, and to fortify you in your at- 
letic conflicts with the greateſt of tem- 
poral evils, bodily pain and anguith ; 
though I do not know why you thould 1 
reject any conſideration that may con- 
duce to ſupport you under ſo heavy | 
preſſures, and of ſo long continuance 


of which, to ingenious natures, true ; 


honour, that is, the current teſtimony ? 
and approbation of good men, is not 

the meaneſt. No lets man than 8t 
Auguſtin was doubtful, whether the 
extremity of bodily pain was not the 
greateſt evil that human nature was ca- 
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pable of ſuffering ; *© Nay, faith he, I was 
© ſometimes compelled to confent to 
* Cornelius Celſus, that it was fo; nei- 
ther did his reaſons ſeem to me ab- 
„ ſurd; we being compounded of two 
{© parts, ſoul and body, of which tlie 
„ firſt is the better, the latter the wor- 


2? © ſer; the greateſt good muſt be the 


Y cc 


beſt thing belonging to the better 
part, that is, wiſdom ; and the grea- 
teſt evil the worſt thing incident to 
* the worſt part, (the body) that is, 


* 


proſtrated by a fierce and laſting paro- 
xyſm, of the gout, or ſtone, or cholic, 
and compelling to yield to its furious 


inſults, and confeſs itſelf vanquiſhed, 
the ſoul being unable to divert, or to 


do any thing elſe, but pore upon the 


pain; and therefore, thoſe Stoicalvaunts. 
of their wiſe man's being happy in 


Phalaris's bull, I utterly reject and ex- 


plode, as vain rodomontades, and chi- 
| „ 


pain.” Now though I know not 
whether this reaſon be firm and con- 
- clufive, yet Jam of accord with him, 
that of all the evils we are ſenfible of 
in this world, it is the foreſt ; the moſt 
., reſolute patience being batiled and. 
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merical figments ; for that there never 

Vas ſuch a wiſe man among them, or 
indeed could be; yet do I not ſay, that 
the patience of a good man can be ſo 
far conquered by the ſharpeſt and ſeve- 
reſt torments, as to be compelled to 
deny or blaſpheme God or his religi- 
on; yea, or ſo much as to complain 
of his injuſtice; though perchance he 
may be brought, with Job, to curſe 
his day, yet not curſe his God, as his 
wife tempted him to do. 

Noa that the great a1»%w_ and ee. 
1», the moſt juſt Judge and Rewarder, 
would be pleaſed to-qualify and miti- 
gate your ſufferings, as not to exceed 
the meaſure of your ſtreugth and pa- 
tience, or elſe arm you with ſuch an _ for, 


high degree of Chriftian fortitude, as. } i | 
to be able to grapple with the moſt y 
extreme; and when you have finithed for 
your courſe in this world, grant you — 


a placid and eaſy paſſage out of it, and 
dignify you, as one of his victors, with e 


a crown of eternal glory and felicity, Wica: 
is the prayer of, Mapam, ars 
YOUR LADYSHIP's peg 


MOST DEVOTED IN ALL SERVICE, . (et 
JOHN RAY. 


. 
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IPREFACKE 


N all ages wherein learning hath flouriſhed, 
complaint hath been made of the itch of writ- 
ing, and the multitude of worthleſs books, where- 
with importunate ſeriblers have peſtered the 
world: Scribimus indo times: and--Tenet in- 
* ſanabile multas ſcribendi cacs tag. I am ſenſible 
that this tractate may Lkely incur the cenfure of 
a ſuperfluous piece, and myſelf the blame of gi- 


ing the reader unneceſſary trouble, there havirg 


been ſo much fo well written of this ſubject by 
the moſt learn2d men of our time, Dr More, Dr 
_ Cndworth, Dr Stillingfleet, late Bifhop of Wor- 
. ceſ{ter, Dr Parker, late of Oxon; and, to name 
no more, the honouralle Robert Boyle, Eſꝗ; ſo 
that it will need ſome apolcgy. Firſt, There- 
fore, in excuſe of it, I p.ead, that there are in 
it ſome conſiderations new and untouched by o- 
tiers; wherein, if I be miſtaken, I alledge, Se- 
concly, | hat the manner of delivery and expret(>. 
ton may be more ſuirable to ſome mens appre- 
benſion, and facil to their underſtandings. If. 
that will not hold, I pretend, T hirdly, That all 
the particulars contained in ths book cannot be. 
found in any one piece known to me, but he 
BF icactered and diſperſed in many; and fo this may 
ſarve to relieve thoſe faltidious readers, that are 
not willing to take the pains to ſearch them out; 
and poſſibly, there may be ſome who'e ability 
(whaceyer their induſtry might be) will not ſerve. 


* 


ati ern. 


them to purchaſe, nor their opportunity to bor 
row thoſe books, who yet may ſpare money e- 
nough to buy fo inconſiderable a trifle. It none 
of theſe excuſes ſuffice to acquit ne of blame, 
and. remove all prejudice, I have two further. 
reaſons to offer, which I think will reach home, 
and juſtity this undertaking. Firſt, That all men 
who preſume to write, at lealt, whoſe writings- 
the printers will venture to publiſh, are of ſome 
nate in the world; and where they do, or have 
| Lived and converſed, have ſome ſphere of friends 
and acquaintance, that know and eſteem them, 
who, it is likely, will buy any book they thall 
write for the auchor's ſake, who viherwife would 
lave read none of that ſubject, though ten tunes 
better; and ſo the book, however inferior to 
what have been already publiſhed, may happen 
ro do much good. Secondly, By virtue of my 
function, I ſuſpect mylelf to be obliged to write 
ſomething in divinity, having written fo much on 
other ſubjects ; for, not being permitted to ſerve 
the church with my tongue in preaching, I know 
not but it may be my duty to ſerve it with my 
hand by writing : and I have made choice of this 
ſubje&, as thinking myſelf beſt qualified ro treat 
of it. If what I have now written ſhall fir d fo 
favourable acceptance; as to encourage me to 
proceed, God granting life and health, the rea- 
der may ex more ;. if otherwiſe, I muſt be 
content to be laid aſide as u 15iefs, and. ſatisfy 
myſelf in having made this experiment. 

As for this diſcourſe, I have been careful to 
achnit nothing for matter of fact or experimen 
but what is undoubtedly true, leſt I ſhould bull 
upon a ſandy and ruinous foundation; and by che 

ixture of what is talfſe, render that which inf 
true ſuſpicious... "=" "_ 
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— Il might have added many more particulars ; 
a 4 nay, my text warrants me to run over all the 
* vifible works of God in particular, and to trace 
= + the footſteps of his wiſdom in the compoſition, 
£4 3 order, harmony. and uſes of 2 of them, 
e, ; as well as of chole that I haste ſelected. But, 


a C3Þ 


First, this would be a taſk far;tranſcending my 


4 kill and abilities; nay, the joikt {kill and endea- 
— - vours of all men now living, of tha: thall live 
— after a thouſand ages, ſhould the world laſt fo 
_ 3 Long: % For no man cin find out the work that 
m, „God maketh from the beginning to che end, 
all Eccleſ. iii. ir. Secondly, I was willing to con- 
d ſult the infirmity of the reader, or indeed of 
ol mankind in general; which, after a ſhort confine- 
_ ment to one fort of d.ſn, is apt to loath it, tho 
8 ever ſo wholeſome, and uh ch at firſt was moſt. 
ny plen ſant and acceptable; aud fo to moderate my 
8 dilcourſe, as to make an end of writing, before 
2 I might preſume he ſhould be quite tired with 
8 reading. 

n I ſhail now add a word or two concerning the 
ny uſeſu neis of the argument, or matter of this 
* d:i- rte, and the reaſon 1 had to make choice of 
——_ it, belides what I have already offered. 

fo +4 Firit, The belier of a Deity being the founda- 
to tion of alli relig.on (religior. beng nothing but a 
ea- + devout worſhipping of C4. vr an incliratios of 


mind to lerve and worj/.:p ian) “ for ke thi co- 
e tweth ro God, mul! bei eve that be is God,” it 
is a matter of the higheſt concerument to be firm» 
y ſettled and eſtablithed in a full perſualion of 
| this main point; now this muſt be demonſtrated 
by arguments drawn from the light of nature, 
2ud works of the creation; for, as all other ſci- 
enc es, fo divinity proves not, but ſuppoſes ita 


* „ FA C©C-E 


ſubjects, taking it for granted, that by natural 
light, men are ſufficiently convinced of the being 
of a Deity. There are indeed ſupernatural de- 
monſtrations of this fundamental truth, but not 
common to all perſons or times, and fo liable to 
cavil and exception by atheiſtical perſons, as in- 
ward illuminations of mind, a fpirit of prophe- 
cy, and ftore-telling future contingents, illuſtri- 
ous miracles, and the like; bur thete proofs, ta- 
ken from effects and operations, expoſed to every 
man's view, not to be denied or queſtioned by 
any, are moſt e.fectual to convince all that deny 
or doubt of it; neither are they only convictive 
of the greateſt and ſubtleſt adverſaries, but in- 
telligible alſo to the meaneſt capacities ; for you 
may hear illiterate perſons, of the loweſt rank 
of the commonality, affirming, that t need 
no proof of the being of a God; for that every 
pile of graſ:, or ear of corn, ſufficiently proves 


that; for, ſay they, all the men of the world 


cannot make ſuch a thing as one of theſe; and if 
they cannot do it, who can or did wake it but 
God? To tell them, that it made itſelf, or ſprung 
up by chance, would be as ridiculous as to tell 
the greateſt philotopher ſo. 

Secondly, The particulars of this diſcourſe 
ſerve not only to demonſtrate the being of a Dei- 
ty, but alſo to illuſtrate ſome of his principal at- 


tributes ; as, namely, his iatinite power and wif- -_ 


dom; the vaſt multitude of creatures, and thoſe 
not only ſmall, but immenſely great, the ſun and 
the moon, and all the heavenly bot, are eifects 
and proofs of bis Almighty power. The bea- 


vens declare the glory of God, and the firma- 
+ ment ſheweth his handy-work, Ptal. xix. 1. 
The admirable contrivance of all and each of 
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ET Ae. xi 
them, the adapting all the parts of animals to 


al _ their ſeveral utes, the 29 that is made for 
18 their ſuſtenance, which is often taken notice of 
in ſcripture. Pſal. cxlv. 15, 16. The eyes of 
0 


all wait upon thee: thou giveſt them their meat 
to „in due ſeaſon. Thou openeſt thy Eand, and 
n- „ ſatisfieſt the deſire of every living thing. Matth. 
e- vi. 26. Behold the fowls of the air, for they 

e ſow not, neither do they reap, nor gather into 
„ barns ; yet your heavenly Father feedeth them. 
ry „ Pal. cxlvii. 9. He giveth to the beaſt his food, 


dy and to the young ravens when they cry.” And, 
ay laſtly, their mutual ſubſerviency to each other, 
TO and unanimous conſpiring to promote and carry 
_ on the public good, are evident demonſtrations 
4 of his . wiſdom. 

nk Lattly, They ſerve to ſtir up and increaſe in 


us the affections and habits of admiration, humi- 
ry ty and gratitude, Pal. viii. 3. When I conſi- 
der the heavens, the work of thy fingers, the 
Id a nmdon and the ſtars which thou haſt ordained ; 
© what is man that thou art mindiul of him, or 
ut » the fon of man that thou viſiteſt him?“ And 
vg to theſe purpoſes the holy Pfalmiſt is very fre- 
quent in the enumeration and conſideration of 
theſe works, which may warrant me doing the 


rſe li be, and juſtify the denominating ſuch a diſcourſe 
el - as this, rather theological than philoſophical. 


2 os, That by the works of the creation, in the 

fitle, I mean the works created by Cod at firſt, and 
Sy him conſerved to this day in the ſame ſtate and 
gondition in which they were at firſt made; for 
onſervation (according to the judgment both of 
Wbhiloſophers and divines) is a continued creation. |] 


H 
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HE multitude of creatures, an argument of the wif- 
dom and power of God, Page 25, 26 
That the fixed ſtars are innumerable, agreed on all fides, 
as well as by ſuch as embrace the new hypotheſis. 26, 27 
That there are ſo many ſuns placed at unequal diſtances, 
and each having its planets moving about it, furniſhel 
with their inhabitauts, like the earth; as by thoſe. that 
adhere to the old, that they are all ſituated in the ſame 
| ſpherical ſuperficies, 27 
A gueſs at the number of terreſtrial bodies: 1. Inarimate, 
as ſtones, earths, concrete and inconcrete *: ices, metals 
and minerals. 2. Animals, birds, beats, fiſhes, and in- 
ſeas. 3. Plants, herbs, an:! trees, 28 —:2 
Working the ſame effect by divers means and inſtruments, 
an argument of wiſdom ; and that God doth this in the 
2 works of the creation, proved by {creral examples, 
3 JS=35 
3 That the material works of God are wiſely contrived and 
adapted to ends both general and particular, 36 
The Ariſtotelean hypotheſis, that tl © world was co-eter- 
nal with Gol, condemned, 37 
The Epicurean hypotheſis, that the world was made by a 
3 cafual concurrerce and cohe ſion of atoms, rejected, 37, 
38. Their declination of atoms juſtly derided, and 
their whole hypotheſis ingenioully confuted by Cicero, 
19,43 
Cartefian hynotheſis, that ſuppoſing God had only 
. matter, divided ĩt wy a certain number of parts, 
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an] put it into wotion, according to a few laws, it 
wound of 1717 have produced the wort! without any 
more ado, coninted in Ir Cudwoerth's words, 42,49 

Des Cartes his atfertion, that the eds of Gull in any of 
tits werks arc equally undiſcovered by us, cenfured and 
reproved, 43,45 

Eis opirion concerning the cauſe of the motion of the 
heart, 30 

The honcurable Mr Boyles hypotheſis conſidered and 
picaded againſt, $2.—52} 

The author's milzbe concerning the hypotheſis of Mr 
Boyle :cknowicdted, 54 

The parts of the body formed and fituated controry to the 
la ws of ſpecific grevitv, 25 

A plaſtic nature under God, fuperintending and effecting 
natural productions, 86, $57 

Their opinion that hold the fouls of brutes to be material, 
and the whole animal body and ſoul to be a mere ma- 
2 ou agreeable to the general ſenſe of mankind, 


ofthe x e riftble works of God, and their diviſion, 60, 61 

The Atomic hypothefis approved, 66 

The works of flature far more exquiiitely formed than the 
works of art, 6r, 62 

The varions ſpecies of inanimate bodies to be attributed 
to the divers figures of their principles, or minute com- 

nent particles, 63. That theſe principles are naturai- 

Ir indivifible, proved, ibid They are not very nume- 
rous, 62, 63 

Of the heavenly bodies, 64. 
givieded into two forts of badies, viz. thin and fluid, 
denſe and conſiſtent, ibid, That this laſt fort are en- 


Eereular motion, and why, 65. 
moved in the moſt regular, fac!l, aud corvenient man- 
ner, 65. 66 


Of the ſun, his uſes, and the convenience of his —— | 


and motion, 67 
Of the moon, and its uſes, 68 


Of the reſt of the planets and fixed ſtars; the regularity 
and conſtancy of their motions; hence Cicero ration» | 


ally infers, that they are governed by reaſon, 69 


Fclipſes uſcſul to fettl: chronology, and determine —_ | 


tudes, 70 


That the whole univerſe is 


dued with a twofold power, 1. Of gravity, 64. 2. Of | 
Vie heavenly bodies 
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of animals, aqua ic as well as terreſtrial: nav, in a fort to 
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nature nee try for putting the diaphragm and muſcles 
the ot reſp ratio into motion at firſt, 78 
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Ting An obj ctioa concern thc ncedleſeneſs of to much fra, 
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rial, God in thus nnequat; dividing fea and land, manifeſted 
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rind, That the winds brivg vp more vapuns from the fea than 
| they carry dw thitker, 83 


61 That the metion of the winter levels the bottom of the + 
fea, 84. Tic rraton wiy the en plants grow fur the 

n the mot part fi ke a fin, aud uon iu the great depths, 
85.—36 


duted Of iprings and rivers, baths and mineral water, 86, 87 


com- S'mpie water nouriiiieth not. ibid 
tural- f the carth; its uſes and differences, 87 
ume- f meteors, or bodies impertectiy mixed, And, 1. Of 


rain, 88. 2. Of wind, and its various uſes, 2g 
rſe is Of inanimate mixed bodies, 90 1. Stones, their quali- 


fluid, ; ties and uſes, 92, particularly of the load-ſtone, its 
e en- admirable phaenomena, eff. &s and uſes, 93+» 2+ Met- 
2. Of als; their various ues of great importance ta mankind. 
bodies as iron, without which we could have had nothing of - 
man- culture or civility; gold and filver for the coining of 29 


money, which how many ways uſeful, is ſhe wn out of 
vation & Pr Cockburn's cffiys, 94. 95 
h hat the minute component particles of bodies are natu- 
rally indiviſible, proved, 97 
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ration- ure, ſhape, and fite of leaves, flowers and fruits. and 
F their parts, all determined, as alſo their age and dura- 
longi- tion, 93, 99. The admirable complication of tie ſemi- 
| nal plants, 100. The as of the ſeveral parts vo? plante. 
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ty and elegancy of the leaves, flowers, and fruits of 
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and obſercations concerning them, 105. Their laſting _ f 
vitality or foecundity, 106. The pappuus plummage The 
of ſeeds, 107. The tendrils and prickles of plants, of t 
what ute, 108 ; n 
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tcarce any grain is more fruittul, ibid ſ\ 

Of the ſignatures of plants, 199 A 

of 3 the proviiicu that is made for the continuance g 

of ſpecics, 10. *I hat icinales have within them from e 

the beginning the feeds of all the young they ſhail ever in 

bring forth, 111. An obſervation of Cicero's about I: 
multiparous creatures, 112 Why birds lay eggs, ibid The 

5 Ot what uſe the yolk of the egg is to the chicken, 113 vi 
| Birds that cannot nuniter, yet omit not any one of their th 
| „ voung in teeding of them, ibid Though they cannot vi 
number, vet that they can diſtingvith many from few, ty 
proved, ibid The fpecdy growth of the young birds in The 

the veſt, 116. The proc-is of building their nefts, and th 
incubation, ibid Feeding, breeding, and defending to 

their young, and the admirable Trey, 16. Proportion ra 
between males and females in all kinds of ammals kept ; ar 

up conſtantly, ibid The conveniency of the time of th 

the ycar when the ſeveral forts of animals are brought ib 

forth, 119%, Why birds fwallow pebble ſtones, 124. See 

r The provifion of nature for keeping of birds neſts clean, ; th 
126. Various ſtrange inſtincts of animals, 120 &c. as, an 

that animals ſhould know where their natural weapons Ano 

are ſituated, and how to make uſc of them; that the th 

weak and timorous ſhould be made ſwift of foot or ap 

wing for flight ; that they ſhoub'l naturally know their an 
enemies, and ſuch as prey upun them, though they had leg 

never teen them beſore ; that as ſoh as they are brought ſia 

forth they ſhould know their proper food; that duck- FF The 

lings, though led by a hen, fo fuun as they fee water, ve 
mould venture into it, the hen in vain endeavouring to of 
hinder or reclaim them: that birds of the fame kind be 
mould make neſts exactly alike, whercſoey.r bred, and 14 


though they had never ſccn a welt n ad... 7 An 


THE CONTENTS. xvii 


The migration of birds from one country to another, a 
firange and unaccountable action, 123 
The wonderful art vbtervable in the conſtruction, ſituation, 
and figure of the cells in honey combs, 126. That bees 
and other animals tay up in tore, either for the food uf 
Ss - thei young, or their own winter proviſion, 123 
The provition that is made for the prefervation and ſecuri- 
ty of weak and timorous creatures, and for the dimi- 
niſhing of the rapacious, 129 
The fitneſs of the parts of the budies of animals to every 
one's nature and manner of living, inſtanced in, 1. The 
ſwine, 132. 2. The mole, 133. z. The tamandua, or 
ant-bear, 134. 4. The camelion, 133. 3. The whole 
genus of wood peckers, ivid 6. Swallows, 136. Douck- 
ers, or loons, ibid 
In birds all the members are fitted for the uſe of flying, 
138, &c. The uſe of the tail in birds, ibid 
The bodies of fiſhes moſt conveniently formed and pro- 
vided for the uſe of ſwimming, 141. And particularly 
thoſe of cetaceous fiſhes, for the reſpiration and prefer- 
ving their natural heat, 142. And of amphibious crca- 
tures, 143 
The fitting of the parts of anima's one to another, viz. 
the genitals of the fexcs, ibid The uipples of the paps 
to the mouth and organs of ſuction, 144 The admi- 
| rahle ſtructure of the breaſts or paps, for the preparing 
; and ſeparating, the containing ard retaining of the milk, 
, _ it doth not flow out without preſſure or ſuction, 
ibid 
C Several obſervations of Ariftot!c*s relating to the fitneſs of 
> the parts to the creatures nature and mauner of living, 
and to their reſpective units, 143 
Another remarkable inſtance, in proportioning the length of 
the necks to that of the legs in anintals, 147. Of the 
aponeuroſis in the neck, why iven to moſt quadruped>, 
and not to man, 148. That ſome birds have but ſhort 
legs, and yet long necks; and why, ibid That this in- 
ſtance cannot be accounted for by atheiſts, iid 
The various kinds of voices the ſame animal uſes on di- 
vers occalions, and to divers purpoſes, argumentative 
of providence and counſel in conferring ti:cm upon it, 
* ſo extremly uſeful and ler iceable to the creature, 


FS. *objeRion againſt the x4 ſeveral bodies I have in- 
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How manifold are thy works, O Lord] In wiſdom 
2 47 thou made them all,. 


IN theſe words are two clauſes; in the firſt, 
whereof the Pſalmiſt admires the multitude of 
od's works; How manifold are thy works, O Lord? 
In the ſecond he celebrates his wi in the crea- 
tion of them; In wiſdom haſt thou made them all. 
Of the Firſt of theſe I ſhall fay little, - 
briefly run over the work: of this viſible wor 
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appear, 
2 22 7 * admirati on, Fake of 
being nninveffigable 71 and ſo 
us a demonſtrative proof of the unlimited OE 


of the Creator's ſkill, and the fecundity of his 
wiſdom and power. That the number of corpo- 
real creatures is unmeaſurably great, and known 
only to the Creator himſelf, may thus probably 
be collected: Firſt of all, The number of fixed 
ſtars is on all hands acknowledged to be next to 
infinite. Secondly, Every fixed ſtar, in the now- 
received hypotheſis, is a ſun, or ſan-like 
and in like manner incircled with a chorus of 
planets moving about it; for the fixed ftars are 
not all placed in one and the ſame concave ſphe- 
rical ſuperfices, and equidiftant from us, as they 
ſeem to be, but are variouſly and diforderly fitu- 
ated, ſome nearer, ſome further off, juſt like trees 
in a wood or foreſt, as Gaſſendus es them. 
And, as in a wood, thou 


gh the trees grow ever 
ſo irregularly, yet the eye of the Spectator, 
2 or whitherſoever removed, de- 
ſeribes a circle of trees: ſo would it in like 
manner, wherever it were in the foreſt of ſtars, 
deſcribe a ſpherical ſuperfices about it. Thirdly, 
Each of theſe planets is in all lkelihood furniſhed 
with ad com variety of corporeal Creatures, ani- 
mate inanimate, as the earth is, and all as 
erent in nature as they are in place from the 
terreſtrial, and from each other. it i 
allow, that theſe mutt be much more infinize 
"chan. the fiars; I do not mean abſolutely, ; 53 
2 to philoſophic exactneſs, infinite, but 
. 
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which are not viſible in our horizon: 
there have been incomparably more detected and 
bro to light by the teleſcopes; the milky 
way found to be (as was formerly conjet- 
tured) —— but great nies, or ſwarms 
of minute — ſingly inviſible, but by reaſon of 
their proximity mingling and confounding their 
lights, and appearing like lucid clouds. Sad it 
is likely that, had we more perfect teleſcopes, 


many thouſands more might be diſcovered; and 


yet, after all, an incredible multitude remain, by 
reaſon of their immenſe diſtance beyond all den, 
by the beſt teleſcopes that could poſſibly be in- 
vented or poliſhed by the wit and hand of an an- 


el: for if the world be (as Des Cartes would 


ve it) indefinitely extended, that is, ſo far as 
no human intellect can fancy any bounds of it; 
r —— Ga a> muſt be 
the part of what is undiſcoverable by us, 
a thouſand times 
rs we can poſſibly 


the whole N — 
farther 


deſery, 1 diſtant from the earth we 


—_ upon. This of the fixed ſtars 
o — funs, &c. ſeems more agreeable to 
vine greatneſs and magnificence. But that 
which induces me much to doubt of the magni- 


tude of the univerſe, and immenſe diſtance of 


the fixed ſtars, is the ftupendous phenomena of 
. their fudden accenſion, or appearance 
inmzgnitude, the length of their tails, and 
of their motion, and diminu- 


= Bl bulk and motion, till at laſt they diſap- 
de univerſe is indefinitely extended, 


C2 


be made out: thoſe viſible to the naked 3 
by the leaſt account acknowledge · to be above | N 
thouſand, excluding thoſe towards the South pole, 


- K 
2 


= Anto length, breadth, and profundity, or having 


4 © © birds than quadrupeds, and mort inſects than of 


#5 we will admit all forts of formed ſtones to be 
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* Des Cartes, upom a falſe ground, (that the for- 
Hal ratio of a body was nothing but extenſion 


partes extra partes, and that body and ſpace were 
ſynonymous terms) aflerted; it may as well be 
limited tnis way, as in the old 441 which 
places the fixed ſtars in the ſame ſpherical "i; 


fices; according to which (old wy eg. t 
may alſo be demonſtrated by the fame mediums 
to be innumerable, only inſtead of their diſtance 
fubſtituting their ſmallneſs for the reaſon of their 
iavilibility. 4 

' Bur leaving the celeſtial bodies, I now come 
to the terreſtrial : which are either inanimate or 
animate. The inanimate are the elements, me- 
teors, and foſſils of all forts, at the number of 
which laſt I cannot give any probable gueſs : but 
if the rule which — conſiderate philoſophers 
deliver, holds good, viz. how much more imper- 
fect any genus, or order of beings is, ſo much 
more num̃erous are the ſpecies contained under 
it. As for example: birds being a more perfect 
kind of animals than fiſhes, there are More of 
theſe than of thoſe ; and for the like reaſon more 


any of the reit, and fo more plants than animals, 
nature being more {paring in her more exccllens 
productions. If this I fay, holds good, 
then ſhould there be more fpecies of::foffils, or 
generally of inanimate bodies than of vegetables, 
of which there is ſome reafon to doubt, unleſs 


alinct ſpecies. | | 
Animate bodies are divided into four ge- 
nera, or orders, beaſts, birds, fiſhes, inſects. 

The ſpecies ef beaſts, including alſo | 
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are not very numerous: of ſuch-as are certainly 4 
known and deſcribed, I dare ſay not above 130; 
and yet I believe, not many, that are of any 
conſiderable bigneſs, in the known, regions of the 
world, have efea d the cognizance of the curi- 
ous. I reckon all dogs to be of one ſpecies, they 
mingling together in generation, and the breed of. 
fuch mixtures being prolific. ; 
The number of birds known, and deſcribed, 
may be near 500; and the number of fiſhes, ſe- 
cluding ſhell-fiſh, as many; but, if the fliell-fiſh 
be taken in, more than fix times the number. 
How many of each genus remain yet undiſcover- 
ed, one cannot certainly nor very nearly conjec- 
ture; but we may ſuppoſe the whole ſum of beaſts 
and birds to exceed by a third part, and fiſhes by 
one half, theſe known. | N 
The inſects, if we take in the exanguious, both 
terreſtrial and aquatic, may, in derogation to 
the precedent rule, for number, vie even with 
plants themſelves : for the exanguious alone, by 
what that learned and critical naturaliſt, my ho- 
rad noured friend, Dr Martin Lifter, hath already 
22 and delineated, I —— cannot be 
er than 3000 ſpecies, perhaps many more. 
— The — 2 8 are ſuch numerous 
tribes, that I believe in our own native country 
od, alone the ſpecies of each kind may amount to 150, 
or more. And if we ſhould make the caterpillars 
es, and hexapods, from whence theſe come, to be 
leſs diſtin& ſpecies, as moſt naturaliſts have done, the 
be number will be doubled, and theſe two genera 
2: will afford us 600 ſpecies ; but if thoſe be admit- 
ted for diſtinct ſpecies, I ſee no reaſon but their 
aureliae alſo may pretend to a ſpecific difference 
from the caterpillars _ bytterflies, and fo we 
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ſpecies more; therefore we exclude 
= theſe from the degree of ſpecies, making 

r 
or habit. 

The fly-kind, if under that name we compre- 
hend all other flying inſects, as well ſuch as have 
four, as ſuch as have but two wings, of both 
which kinds there are many fubordinate r 
will be found in multitude of ſpecies to equal, if 
not exceed, both the fore-mentioned kinds. 

The creeping inſects that never come to be 

ed, though for number they may fall ſhort 
of the flying or winged, yet are they alſo very 
numerous ; as by running over the ſeveral kinds 
I could eaſily demonſtrate. Suppoſing then there 
be a thouſand ſeveral ſorts of inſects in this iſland, 
and the ſea near it, if the ſame proportion holds 
between the inſects native of England, and thoſe 
of the reſt of the world, as doth between plants 
domeſtic and exotic, (that is, as I gueſs, near 
a decuple) the ſpecies of infects in the whole earth, 
(land water) will amount to 10,000, and I 
do believe, they rather exceed than fall ſhort of 
that fum. Since the writi —_ raving this 
. ſummer, anno 1697, with __ igence —4 
cuted the hiſtory of our —＋ 
ing collections of the ſever oo of each = 
but particularly and eſpecially of the butterflies, 
both nocturnal and diurnal, [ind tn cnt ad 
ſuch of theſe alone as breed in our neighbourhood 
(about Braintree and Notely in Eiſe>) to exceed 
the fum I laſt year _ non 

myſelf obſerved and deſcribed 
kink, grea and ſmall, many yet remaining, 221 

have good r realon to believe, = me undiſcovered. 
This I hav 
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in experience, having every year obſerved not a 
few new kinds: nor do I think, that if I ſhould 
live twenty years longer, I ſhould, by my ut- 
moſt diligence and induſtry in ſearching them out, 
come to an end of them. If then, within the 
ſmall compaſs of a mile or two, there are ſo many 
ſpecies to be found, furely the moſt modeſt con- 
jecture cannot eſtimate the number of all the kinds 
of papilios native of this ifland to fall ſhort of 
300, which is twice ſo many as I laft ſummer 
gueſſed them to be; wherefore, uſing the fame 
argumentations, the number of all the Britiſh in- 
fects will amount to 2 and the total fum of 
thoſe of the whole earth will be 20,000. The 
number of plants contained in C Bauhin's Penax 
is about 6000, which are all that had been de- 
ſcribed by the authors that wrote before him, or 
oblerved by himſelf; in which work, beſides miſ- 
takes and repetitions incident to the moſt wary 
and knowing men in ſuch a work as that, there 
are a great many, I might ſay ſome” hundreds, 
put down for different ſpecies, which, in my opi- 
nion, are but accidental varieties; which I do 
not fay to detract from the excellent pas and 
ormance of that learned, judicious, la- 
rious herbariſt, or to defraud him of his de- 
ſerved honour, but only to ſhew that he was too 
much {ſwayed by the opinions then generally cur- 
rent among herbariſts, that different colour, or 
multiplicity of leaves in the flower, and the like 
accidents, were ſufficient to conſtitute a ſpecific 
difference. But ſuppoſing there had been 6000 
then known and deicribed, I cannot think but that 
there arc in the world more than triple that num- 
ber; there being in the vaſt continent of Ameri- 
C2 as great a variety of ſpecies as with us, and 
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yet but few common to Europe, or perbaps A- 
frick and Aſia. And if, on the other ſide of the 
uator, there be much land ſtill remaining un- 
diſcovered, as probably there may, we muſt ſup- 
poſe the number of plants to be far greater. 
What can we infer from all this? If the num- 
ber of creatures be ſo exceeding great, how great, | 
nay immenſe, muſt needs be the power and wil- 
dom of Him who formed them all! For (that I 
may borrow the words of a noble and -excellent 
author) as it argues and maniteſts more {kill by | 
far in an artificer, to be able to frame both clocks } 
and watches, and pumps, and mills, and grenadoes, 
and rockets, than he could diſplay in making but 
one of thoſe ſorts of engines; ſo the Almighty " 
diſcovers more of his wiſdom in forming ſuch a 
vaſt multitude of different forts of creatures. and 
all with admirable and irreprovable art, than if 
he had created but a few; for this declares the 
— and unbounded _— of his under- 
ttanding. Again, the ſame ſuperiority of know- 
ledge would be diſplayed, by contriving engines 
of the ſame kind, or for the ſame es, after 
different faſhions, as the moving of clocks or o- 
ther engines by ſprings, inſtead of weights: ſo 
the infinitely wiſe Creator hath ſhewn, in many 
inſtances, that he is not confined to one only in- 
ſtrument for the working one effect, but can per- 
form the ſame thing by divers means. So, though 
feathers ſeem —ͤ— for flying, yet hath he en- 
abled ſeveral creatures to fly without them, as 
two ſorts of fiſhes, one ſort of lizzard, and the 
batt, not to mention the numePous tribes of fly- 
ing inſets. In like manner, though the air-blad- 
der in fiſhes ſeems neceſſary for ſwimming, yet 
ſome are ſo formed as to ſwim without it, viz. 
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Firſt, Fbe Cartilag kind, which, by what 
artifice they poize elves, afcend and deſcend 
at pleaſure, and continue in what depth of water 
they lift, is as yet unknown to us. Secondly, 
The Cetaceous kind, or ſea-beaſts, differing in no- 
thing almoſt from quadrupeds, but the want of 
feet. The air, which in reſpiration theſe receive 
into their lungs, may ſerve to render their bodies 
equiponderant to the water; and the conſtruction 
or dilatation of it, by the help of the _— m 
and muſcles. of reſpiration, may probably ali 
them to aſcend or deſcend in the water, by a light 
impulſe thereof with their fins. 

Again, Though the water being a cold element, 
the moſt wiſe God hath fo attempered the blood 
and bodies of filhes in general, that a fraall de- 

ee of heat is ſufficient to preſerve their due con- 
ſiſtency and motion, and to maintain life; yet to 
ſhew that he can preſerve a creature in the ſea, 
and in the coldeſt part of the fea too, that may 
have as great a degree of heat as quadrupeds them- 
ſelves, he hath created variety ef thefe cetaceous 
fiſhes, which converſe chiefly in the Northern 
ſeas; whoſe whole body being incompaſſed round 
with a copious fat or blubber, (which, by reflec- 
ting and redoubling the internal heat, and keep- 
ing off the external cold, doth the ſame thing to 
them that clothes do to us) is enabled to abide the 
greateſt cold of the ſea-water. The reaſon why 
theſe fſhes delight to frequent chiefly the Nor- 
thern ſeas, is, I conceive, not only for the quiet 
which they enjoy there, but becauſe the Northern 
air, Which they breathe in, being more fully 
. with thoſe particles ſuppoſed nitrous, 
which are the element of fire, is ficteſt to main- 


tain the vital heat in that activity which is ſuffi- 
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cient to move ſuch an unwieldy bum AGF be 
dies are with due celerity, and to bear up againſt, 
and repel the ambient cold; and may — 
able them to continue longer under water than a 
warmer and thinner air could. 

Another inſtance to prove that God can anddoth 
by ditfer ent means produce the ſame effect, is, the 
various ways of extracting the nutricious juice 
out of the aliment, in ſeveral kinds of creatures. 

1. In man and viviparous quadrupeds, the food 
moi ſtened with the ſpittle ( /aliva) is firſt chew» 
ed and prepared in the —_— then ſwallowed 
into the ſtomach, where mingled with fome 
diſſolvant juices, it is by the heat hereof concoc- 
ted, macerated, and reduced into a chyle or cre- 
mor, and fo evacuated into the inteſtines, where 
being mixed with the choler and pancreatic juice, 
kt is further ſubcilized and rendered ſo fluid and 
penetrant, that the thinner and finer part of it 
ealily finds its way in at the ſtreight orifices of 
the lacteous veins. 

2. In birds there is no maſtication or comminu- 
tion of the meat in the mouth; but in ſuch as are 
not carnivorous, it is immediately ſwalloweu in- 


s the crop or craw, or at leaſt into a kind of an- 


teſtomach | I have obſerv'd in many, eſpe- 
_ cally in piſeivorous birds) where it is moiſtned 
and mollified by ſome proper juice from the glan- 
dales diſtilling in there, and thence transferred 
into the gizard or muſculous ſtomach; where by 
the working of the muſcles compounding the ſides 
of that ventricle, and by the atfiftance of fmall 
pebbles (which the creatures ſwallow for that 


e) it is, as it were by mill-ſtones, ground 
Fuall and fo tranſanted 20 the gar ro be fur- 
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—— ute, as eotiabibieten” of the the —_ 
either in mouth or ſtomach; but as they ſwallow 
inſets or other animals whole, ſo they void their 
ſkins unbroken, having a heat, or ſpirits, power- 
ful enough to extract the juice they have need of 
without breaking that which contains it; as the 
Pariſian academiſts tell us. I myſelf cannot war- 
rant the truth of the obſervation in all. Here, 
by the bye, we take notice of the wonderful di- 
latability or extenſiveneſs of the throats and gul- 
lets of 4 Lmyſelf have taken two entire 
adult mice out of the ſtomach of an adder, Phat 
neck was not than my little 
creatures, I fay, draw out he juice MY 
ſwallow without any comminution, or 

as breaking the ſkin; even as it is ſeen that the 
juice of grapes is drawn as well from the 72 
where they remain whole, as from a vat, where 
they are bruiz'd; to borrow the Pariſian philoſo- 
phers fimilitude. - 

4. Nimes, which neither chew their meat in 
their mouths, no it in their ſtomachs, do 
by the help of a d went liquor, there by na- 
ture provided, corrode, and reduce it, ſkin, bones 
and all, into a chylus, or cremor ; and yet * 
may ſeem wonderful) this liquor manif 
ching of acidity to the taſte: But —— 
ing, bow mild and gentle ſoever it ſeems to 
. eee eee as 
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appears to the eye; for I have obſetved fiſh in 

ſtomachs of others thus ially, corroded 

firft, rhe ſuperficial part of the fleſn, and then 
| eper by degrees to the bones. 

I come now to the ſecond part of the words, 

In wiſdom haſt thou made them all; in diſcourſing 

whereof, I thall endeavour to make out in parti- 


culars what the Pſalmiſt here aſſerts in general 


concerning the works of God, that they are all 
very wiſely contrived and adapted to ends both 

rticular and general. . 

But before I enter upon this taſk, I ſhall, by 
way of preface or introduction, fay ſomething 
concerning thoſe ſyſtems which undertake to give 
an account of the formation of the univerſe by 
mechanical hepotheſes of matter, moved either 
uncertainly, or according to ſome catholic laws, 
without the intervention and aſſiſtance of any ſu- 
perior-ar inunaterial agent. | 

There is no greater, at leaſt no more palpable 
and convincing argument of the exiſtence of a de- 
ity. than the admirable art and wiſdom that diſ- 


covers itſelf in the make and conſtitution, the or- 


der and diſpoſition, the ends and uſes of all the 
parts and members of this ſtately fabric of hea- 
ven and earth: For if in the works of art (as 
for example) a curious edifice or machine, coun- 
ſel, deſign, and direction, to an end appearing in 


it, do neceflarily infer the being and operation of 


ſome intelligent architect, or engineer; why ſhall 
not alſo, in the works of nature, that grandeur 
mw R that excellent contrivance for 
11 kanty, order, ufe, &c. which is obſervable in 


them, wherein they do as much tranſcend the ef- 
fegs of human art, as infinite power and wiſdom 
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the whole frame, and in all the ſeveral pieces of 
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exceeds finite, infer the exiſtence and efficiency 
of an omnipotent and all-wiſe Creator? 

To evade the force of this argument, and to 
give ſome account of the original of the world, a- 
theiſtical perſons have ſet up two hypotheſes. 

The is that of Ariſtotle, that the world 
was from eternity in the ſame condition that now 
it is, having run through the ſucceſſions of infi- 
nite generations; to which they add, ſelf- exiſtent 
and unproduced : For Ariſtotle doth not deny God 
to be the efficient cauie of the world; but only 
aſſerts, that he created it from eternity, making 


him a neceſſary cauſe thereof; it proceeding 
from him by way of emanation, >» light from 


the ſun. 

This hypotheſis, which hath ſome ſhew of rea- 
ſon, for ſomething muſt neceſſarily exiſt of itſelf ; 
and if ſomething, why may not all things? this 
hypotheſis, I fay, is fo clearly and fully confuted 
by the reverend and learned Dr Tillotſon, late 
L ord Archbiſhop of Canterbury, and Primate of 
all England, in his firſt printed ſermon ; and the 
right reverend father in God, John, late Lord Bi- 
ſhop of Cheſter, in book I. chap. v. of bis trea- 
tiſe of the Principals of Natural Religion, that 
nothing material can by me be added: To whom 
therefore I refer the reader. | 


The Epicurean Hypotheſis rejected. 


Taz ſecond hypotheſis is that of the Epicure- 
Ahoy hy mnt 
ſelf-exiſtent. Firſt, Space or vacuity z 2 
Matter or body; of infinite duration and 
extenſion. In this infinite ſpace, or vacuity, 
. nor end, nor mi- 
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dle, no limits, or extremes, innumerable minute 
bodies, into which the matter was divided, called 
atoms, becaufe by reaſon of their perfect folidity 
they were really indiviſible; for they hold no bo- 
dy capable of diviſion, but what hath vacuities 
interſperſed with matter, of various but a deter- 
minate number of _ and equally ponderous 
do perpendicularly deſcend, and by their fortni- 
tous concourſe, make compound bodies, and at 
laſt the world itſelf. But now, becauſe if all 
theſe atoms ſhould deſcend plum down with equal 
velocity, as, according to their doctrine, they 
ought to do, being (as we ſaid) all perfectly ſolid 
and imporous, ind the vacuum not reſiſting their 
motion, they would never the one overtake the 
other, but, like the drops of a ſhower, would al- 
ways keep the fame diſtances, and ſo there could 
be no concourſe, or coheſion of them, and conſe- 

nently nothing created; partly to avoid this de- 
ſtruiv e conſequence, and partly to give ſome 
account of the freedom of will (which they did 
aſſert contrary to the Democritic fate) they did 
abſurdly feign a declination of ſome of theſe prin- 

ciples, without any ſhadow or pretence of reaſon. 
The former of theſe motives you have ſet down 
by Lucretius, De Nat. Rerum, lib. ii. in theſe 
0 : | 


Part 


Ne 
Pr: 


Corpora cum deorſum reftum per inane feruntur 
Ponderibus propriis, incerto tempore, forte, 
Incertiſque locis, ſpatio diſcedere paulum ; 
Tantum quod nomen mutatum dicere poſſis 
Dod niſi declinare ſolerent, omnia deorſum 
Imbris uti guttae caderent per inane profundum, 
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ute Nec foret offenſus natus, nec plaga creata 
Hed Principiis, ita nil unquam natura creaſſet> 
At | 

— downward motion maſt decline, 


Tho' vary little from th' exacteſt line; 
or did they {till move ſtrait, they needs muſt fall 
ike drops of rain, diffolv'd and ſcatter d all, 


tni- Wor ever tumbling thro” the mighty ſpace, 
| at WAnd never join to make one ſingle maſs. 

all | 
wal The ſecond motive they had to introduce this 
| rratuitous declination of atoms, the ſame poet 
olid Wives us in theſe verſes, lib. ii. 


Si ſemper motus connectitur omnis, 


al- I vetere exoritur ſemper novus ordine cer to; 
zuld Nc declinando faciunt primordia metus 


Principium quoddam quad fati federa rumpat, 
infanito ne cauſum cauſa ſequatur ; 
bera per terras unde bac animantibus, extat, 


/nde bac eſt, inquam, fatis avelſa voluntas ? 
des, did all things move in direct line, : 


nd ſtill one motion to another join 

certain order, and no ſeeds decline, 

ad make a motion fit to diſſipate 

de well-wrought chains of cauſes and ſtrong fate; 
hence comes tha: freedom living creatures find? 
hence comes the will ſo free, fo unconſin d, 
dove the power of fate? 


y and reprove than in the words of Cicero, 

the beginning of · his firſt book De Finibus Bo- 

m et Malorum. _ declination (faith he) 
i | 


+ 22.254 
The folly and unreaſonableneſs of this ridietß - 
us and ungrounded figment, I cannot better dif-- 
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is altogether childiſhly feigned, and yet neither 
doth it at all ſolve the difficulty, or effect what 
they deſire: for, firſt, They ſay the atoms de- 
cline, and yet aſſign no reafon why. Now no- 
thing is more ſhameful and. unworthy a natural 
philoſopher | tur pius phy/ico] than to aſſert any 
thing to be done without a cauſe, or to give no 
reaſon of it. Befides, this is contrary to their 
own hypotheſis taken from ſenſe, that all weights 
do naturally move perpendicularly downward. 
Secondly, Again ſuppoſing this were true, and that 
there were fuch a declination of atoms, yet will 
it not effect what they intend; for either they do 
all decline, and fo there will be no more con- 
courſe than if they did icularly deſcend, 
or ſome decline, and ſome fall plum down, which 
is ridiculouſly to diſtin& offices and taſks to 
the atoms, which are all of the ſame nature and 
ſolidity. Again, in his book De Fato, he fmart- 
ly derides this fond conceit thus : What caufe is 
there in nature which turns the atoms afide ? Or 
do they caſt lots among themſelves, which ſhall 
decline, which not ? Or why do they decline the 
leaſt interval that may be, and not a greater ? 
Why not two or three minima as well as one? 
Optare hoc guidem eft non diſputare. For neither 
is the atom by any extrinſical impulſe diverted 
from its natural courſe; neither can there be any 
cauſe imagined in the vacuity thro' which it is 
carried, hy it ſhould not move directly; neither 
is there any change made in the atom itſelf, that 
is ſhould not retain the motion natural to it, by 
force of its weight or gravity. 


As for the whole atomical hypotheſis, either 


Epicurean or Democritic, I ſhall not, nor need I 


Ipend time to confute it; this having been already 
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ſolidly and ſufficiently done by many learned men, 
but eſpecially Dr Cudworth, in his Intellectual 
Syſtem of the Univerſe, and the late Biſhop of 
Worceſter, Dr 4 in his Origines Sacre. 
Only I cannot omit the Ciceronian confutation 
thereof, which I find in the place firſt quoted, and 
in his firſt and ſecond books De Natura Deorum, 
becauſeit may ſerve as a general introduction to the 
following particulars. Such a turbulent concourſe 
of atoms could never (faith he) hunc mundi 5rna- 
tum efficere, compoſe ſo well-ordered and beauti- 
ful a ſtructure as the world; which therefore 
both in Greek and Latin hath from thence | 46 
ornatu et munditie | obtained its name. And, a- 
ain, moſt fully and appoſitely in his ſecond De 
at. Deorum : if the works of nature are better, 
more exact and perfect, than tbe works of art, 
and art effects nothing without reaſon, neither can 
the works of nature be thought to be effected with- 
out reaſon ; for, is it net abſurd and incongru- 
ous, that when thou beholdeſt a ſtatue or curious 
picture, thou ſhouldſt acknowledge that art was 
uſed to the making of it; or when thou ſeeſt the 
courſe of a ſhip upon the waters, thou ſhouldft 
not doubt but the motion of it is regulated and 
directed by reaſon and art; or when thou conſi- 
dereſt a ſun-dial, or ctock, thou ſhouldſt under- 
ftand preſently, that the hours are ſhewn by art, 
and not by chance; and yet imagine or believe, 
that the world, which comprehends all theſe arts 
and artificers, was made without. coanſel or rea- 
ſon ? If one ſhould carry into Scythia or Britain 
ſuch a ſphere as our friend Poſſidonius lately 
made, each of whoſe converſions did the fame 
thing in the ſun and moon, and other five planets, 
which we ſee effected every night and day in the 
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heavens, who among thoſe barbarians. would 


doubt that that ſphere was c fed AK 
and art? A wonder then it muſt needs be, that 
there ſhould be any man found fo ſtupid and for- 
faken of reaſon, as to perſuade himſelf, that this 
moſt beautiful and adorned world was, or could 
be produced by the fortuitous concourſe of atoms. 
He that can prevail with himſelf to believe this, 
I do not fee why he may not as well admit, that 
if there were made innumerable figures of the 
one and twenty letters, in gold, ſuppoſe, or any 
other metal, and theſe well ſhaken and mixed toge- 
ther, and thrown down ſrom ſome high place tothe 
ground, they, when they lighted upon the earth, 
would be ſo diſpoſed and ranked, that a man might 
fee and read in them Ennius's Annals ; whereas 
it were a great chance if he ſhould find one verſe 
thereof among them all: for, if this concourſe of 
atoms could make a whole world, why may 
it not ſometimes make, and why hath it not ſome- 
where or other in the earth, made a temple, or 
a gallery, or a portico, or a houſe, or a city? 
which yet it is fo far from doing, and every man 
ſo far from believing, that ſhould any one of us 
be caſt, ſuppoſe, upon a deſolate iſland, and find 
there a magnificent palace, artificially contrived 
according to the exacteſt rules of architecture, 
and curiouſly adorned and furnithed, it would 
never once enter into his head, that this was done 
by an earthquake, or the fortuitous ſhuffling to- 
rether of its component materials; or that it 
ind ſtood there ever ſince the conſtruction of the 
world, or firſt cohefion of atoms; but would 
preſently coniclude, that there had been ſome in- 
telligent architect there, the effect of whoſe art 
and Kill ir was. Or ſhould he find there but one 
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ingle ſheet of parchment or paper, an epiſtle or 
— — . full of — 3 hs, notes 
ſed in proper and ſignificant words, illuttrated 
and adorned with elegant phraſe; it were be- 
yond the tbility of the wit of man to per- 
ſuade him, that this was done by the temerarious 
daſhes of an unguided pen, or by the rude ſcat- 
tering of mk upon the paper, or by the lucky 
rojection of fo many letters at all adventures; 
— he would be convinced by the evidence of 
the thing at firſt ſight, that there had been not 
only ſome man, but ſome ſcholar there. 


The Carteſian Hypotheſes conſidered and cenſured. 


Having rejected this atheiſtic hypotheſis of E- 
picurus and Democritus, I ſhould now proceed to 
give particular inſtances of the art and wiſdom 
clearly appearing in the ſeveral parts and mem- 


bers of the univerſe; from which we may juſtly 
infer this eral concluſion of the Pfalmiſt; In 
wiſdom haſt thin made them all : but that there is 


a ſort of profeſſed theifts, I mean Monf. Des Car- 
tes, and 2 followers, who endeavour to diſarm 
us of his decretory weapon to evacuate and ex- 
terminate this argument, which hath been ſo fuc» 
ceſsful in all ages to demonſtrate the exiftence, 
and enforce the belief of a Dei:y, and to convince 
and ſilence all atheiſtic gainſay ers. And this they do, 

Firft, By excluding and baniihing all contider- 


ation of final cauſes from natural philoſophy, u- 


pon pretence, that they are all every one in 
particular undiſcoverable by us; and that it is 
raſhnefs and arrogance in us to think we can find 


out God's ends, and be partakers of his counſels. 


Atque 6b hanc unicam rationen, totum illud cau- 
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genus quad a fine peti ſolet, in rebus phyſicis 
nullum uſum habere exiſtimo ; non enim abſque te- 
meritate me puto inveſtigare poſſe fines Dei, Me- 
dit. Metaph. . And for this only reafon, I think, 
& all that kind of cauſes which is wont to be ta- 
„ken from the end, to have no uſe in phyſics 
« or natural matters ; for I cannot, without raſh- 
«neſs, think myſelf able to find out the ends of 
« God.” And, again, in his Principles of Philo- 
ſophy; Nullat unquam rationes circa res naturales, 
a fine quem Deus aut natura in is faciendis ſibi 
propofuit, admittimus, quia non tantum nobis debe- 
mus arrogare ut ejus conciliorum participes eſſe 
. poſſimus. We can by no means admit any rea- 
« ſons about natural things, taken from the end 
« which God or nature propoſed to themſelves 
in making of them: becauſe we ought not to ar- 
% rogate ſo much to ourſelves, as to think we 
„may be partakers of his counſels.” And more 
expreſsly in his fourth anſwer, viz. to Gaſſendus 
objections; Nec ſingi poteſty aliquos Det fines ma- 
- gis quam alios in propatulo eſſe; omnes enim im- 
perſcrutabili ejus Sapientia abyſſo ſunt eoaem mo- 
& reconditi ; that is, Neither can nor ought we 
to feign or imagine that ſome of God's ends are 
more manifeſt than others; for all lye in like 
manner, or equally hidden in the unſearchable 
« abyſs of his wiſdom.“ 

This confident aſſertion of Des Cartes is fully 
examined and reproved by that honourable and ex- 
cellent perſon, Beyle, in his Diſquiſition a- 
bout the final cauſes of natural things, Sect. I. 
from page 10. to the end; and therefore I ſhall 
not need ſay much to it, only in brief this, that 
it ſeems to me falſe, and ot evil conſequences, as 


being derogatory from the glory of God, and de- 
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ſtructive of the acknowledgment and belief of a 
Deity. 

For, firſt, Seeing, (for inftance) that the exe ie 
employed by man, and all animals, for the ute of 
viſion, which, as they are framed, is ſo neceſſary 
for them, that they could not live without it; and 
God Almighty knew that it would be ſo; and ſee- 
ing it is ſo admirably fitted and adapted to this 

e, that all the wit and art of men and angels 
could not have contrived it better, if fo well, it 
muſt needs be highly abfurd and unreaſonable to 
affirm, either that it was not deſigned at all for 


this uſe, or that it is impoſſible for man to know 
whether it was or not. 


Secondly, How can man give thanks and praiſe 
to God for the uſe of his limbs and ſenſes, and 
thoſe his good creatures, which ſerve for his ſuſ- 
tenance, when he cannot be ſure they were made 
in any reſpect for him; nay, when it is as likely 

were not, and that he doth but abuſe them 
to ſerve ends for which they were never intended? 

Thirdly, This opinion, as I hinted before, fu- 
perſedes and caſſates the beſt medium we have to 
demonſtrate the Being of a Deity, leaving us no 
other demonſtrative proof, but that taken from 
the innate idea ; which, if it be a demonſtration, 
is but an obſcure one, not —_—_ 4 many of the 
learned themſelves, and being too ſubtle and me- 
taphyſical to be — = 5 vulgai capacities, 
and conſequently of no force t pertuade and con- 
vince . 
Secondly, They endeavuur to evacuate and diſ- 
annul our great argument, by pretending to ſolve 
all the pbaenomena of nature, and to give an ac- 
count of the production and efformation of the u- 


niverſe, and all the corporeal beings therein, both 


mate, not excludi animals themſelves, by a 
ſlight hypotheſis of matter fo and fo divided 4 
moved. The hypotheſis you have in Des Cartes 
Principles of phi ſophy, Part II. All the mat- 
* ter of this viſible world is by him ſuppoſed to 
+ have been at firſt divided by God into parts 
© nearly equal to each other, of a mean fize, viz; 
© about the bigneſs of thoſe whereof the heaven- 
h bodies are now compounded; altogether havi 

« as much motion as is now found in the world; "_ 
* theſe to have been equally moved ſeverally, eve- 

ry one by itſelf about its own centre, and 


„one another, ſo as to compoſe a fluid body 


* and alſo many of them jointly, or in compan 

* about — ＋ . — fo far diſtant — 
one another, and in the ſame manner 3 
« as the centres of the fixed ſtars now are. 

that God had no more to do than to _— > 
matter, divide it into parts, and put it into moti- 


on, according to ſome few laws, a2 that would 
of itſelf produce the world, and all the creatures 
therein. 

For a confutation of this hy potheſis, I might 
refer the reader to Dr Euere LS p. 5 
604, but for his eaſe Iwill wy the words : 

in the mean time, as an 
idle — © of this lſus atamor um, — 
dance of atoms, and of the various reſults there · 
of. Nay, theſe mechanic theiſts have here quite 
out-ftri and dutdone the atomic theifts them- 
ſelves being much more extravagant than 
ever thoſe were; for the profeiled atheiſts durſt 
never venture to affirm that this regular ſyſtem 
of things reſulted from the fortuitous motions of 
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celeſtial and terreſtrial, as well animate as inani-+ 


atoms at the very firft, before they had for a 


„ 
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combinations, or aggregate forms of particular 
things, and cal ſyſtems of the whole; and 
they ſuppoſed alſo, that the regularity of things 
here in this world would not always continue 
ſuch neither, but that ſome time or other, con- 
fuſion: and diſorder will break in again. More- 
over, that befides this world of ours, there are, 
at this very inftant, innumerable other worlds 
irregular, and that there is but one of a thou- 
ſand, or ten thouſand among the infinite worlds 
that have ſuch regularity in them; the reaſon of 
all which is, becauſe it was generally taken for 
granted, and looked upon as a common notion, 
that ron c TUX na TY avVToKary nden ac uro erat, as 
Ariſtotle expreſſeth it ; none of thoſe things which 
are from fortune, or chance, come to paſs always 
alike. But our mechanic theiſts will have their 
atoms never ſo mach as once to have fumbled in 
theſe their motions, nor to have produced any 
inept ſyſtem, or incongruous forms at all, but 
from the very firſt all along to have taken up their 
places, and ranged themſelves ſo orderly, metho- 
dically and directly, as that they could not poſ- 

3 libly have done it better, had they been directed 

by the moſt perfect wiſdom. Wherefore theſe a- 

tomie theiſts utterly evacuate that grand argu- 
ment for a God, taken from the phaenomenon of 
the artificial frame of things, which hath been fo 

. much inſiſted upon in all ages, and which com— 

monly makes the ſtrongeſt impreſſion of any other 
upon the minds of men, &c, the Atheiſts, in the 
mean time; laughing in their ſleeves, and not a 
little triumphing' to ſee the cauſe of Theifm thus 
betrayed by its profeſſed friends and aſſerters, and 
the grand argument for the ſame totally ſlurred 
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by them, and ſo their work done, as it were, to 

Now as this argues the greateſt inſenſibility of 
mind, or fſottiſthneſs and ſtupidity, in pretended 
Theiſts, not to take the leaſt notice of the regu- 
lar and artificial frame of things, or of the ſigna- 
tures of the divine art and wiſdom in them, nor 
to look upon the world and things of nature with 
any other eyes than oxen and horſes do; ſo are 
there many phaenomena in nature, which being 
partly above the force of theſe mechanic powers, 
and partly contrary to the ſame, can therefore 
never be ſolved by them, nor without final cauſes, 
and ſome vital principles: As for example, that 
of gravity, or the tendency of bodies downward, 
the motion of the diaphragm in reſpiration, the 
ſyſtole and diaſtole of the heart, which is _— 
but a muſcular conſtruction and relaxation, and 
therefore not mechanical but vital. We might 
alſo add, among many others, the interſection of 
the planes of the Equator and Ecliptic, or the 
earth's diurnal motion upon an axis not parallel 
to that of the Ecliptic, nor perpendicular to the 
plane thereof: For though Des Cartes would 
needs imagine this earth of ours once to have been 
a ſun,” 
whoſe axis was then directed after this manner, 
and which therefore ſtill kept the ſame ſite or poſ- 
ture, by reaſon of the ſtrait particles — no 


fit pores or traces, for their paſſages through it, 
but only in this direction, yer does he himſelf 
confeſs, that becauſe that theſe rwo motions of 
the earth, the annual and diurnal, would be much 
more conveniently made upon parallel axes, there- 
fore, according to the laws of mechaniſm, they 
mould be perpetually brought nearer and nearer 


ſo itſelf the centre of a leſſer vortex, 


Part I. 


in the CRX ATION. 49 


together, till at length the Equator and Ecliptic 
come to have their axes parallel, which, as it bath 
not yet come to paſs, ſo neither hath there been 
for theſe laſt two thouſand years (according to 
the beſt obſervations and judgments of aſtrono- 
mers) any nearer approach made of them one to 
another. Wherefore the continuation of theſe 
two motions of the earth, the annual and diur- 
nal, upon axes not parallel, is reſolvable into no- 
thing but a final and mental cauſe, or the v B- 
ric, becauſe it was beſt it ſhould be fo, the va- 
riety of the ſeaſons of the year depending there- 
upon. But the greateſt of all the particular phae- 
nomena, is the formation and organization of the 
bodies of animals, conſiſting of ſuch variety and 
curioſity, that theſe mechanic philoſophers be- 
ing no way able to give an account thereof from 
the neceſſary motion of matter, unguided by mind 
for ends, prudently therefore break off their ſy- 
ſtem there, when they ſhould come to animals, 
and ſo leave it altogether untouched. We ac- 
knowledge indeed there is a poſthumous piece ex- 
tant, imputed to Cartes, and entitled De la For- 
mation du Foetus, wherein tLere is ſome pretence 
made to folve all this fortuitous mechaniſm. But. 
as the theory thereof is built wholly upon a falſe 
ſuppotition, ſufficiently confuted by our Harvey, 
in his book of generation, That the ſeed doth 
+ materially enter into the compoſition of the 
© egg; fo is it all along precarious and exc 
tionable : Nor doth it extend at all to differences 
that are in ſeveral animals, nor offer the leaſt 
reaſon why an animal of one ſpecies might not be 
form'd out of the ſeed of another. Thus far the 
Doctor, with whom for the main I do conſent. 1 
thall only add, that . philoſophers, when 


— 
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they endeavour to give an account of any of the 
works of nature, by pre- conceived principles of 
their own, are for the moſt part groſsly mi- 
taken, and confuted by experience; as Des Cartes 
in a matter that lay before him, obvious to ſenſe, 
and infinitely more eaſy to find out the cauſe of, 
than to give an account of the formation of the 
world ; that is, the pulſe of the heart, which he 
attributes to an ebullition and fudden expanſion 
of the blood, in its ventricles, after the manner 
of the milk, which being heated to fuch a degree, 
doth ſuddenly, and as it were all at once, fluſh 
up, and run over the veſſel. Whether this ebul- 
lition be cauſed by a nitro-ſulphuresus ferment 
lodged efpecially in the left ventricle of the heart, 
which mingling with the blood, excites fuch an 
ebullition, as we fee made by the mixture of ſome 
chymical liquors, viz, oil of vitriol, and deliqua- 
ted falt of tartar ; or, by the vital flame warm- 
ing and boiling the blood. But this conceit of 
his is contrary both to reaſon and experience: 
For, firſt, It is altogether unreaſonable to ima- 
me.and affirm that the cool venal blood mould 
heated to ſo high a degree in ſo ſhort a time, 
as the interval of two pulſes, which is leſs than 
the ſixth part of a minute. Secozdly, In cold a- U 
nimals, as for example eels, the heart will beat * 
for many hours after it is taken out of the body, 4 
ban though the ventricle be opened, and all the he 
lood ſqueezed out. Thirdly, proceſs of the of 2 
fibres which compound the ſides of the ventricles | 
running in ſpiral lines from the tip to the baſe of 
the heart, ſome one way, and ſome the contrary, _ 
do clearly ſhew that the ſyſtole of the heart is bei 
nothing but a muſcular conſtruction, as a purſe 
is ſhut by drawing the ſtrings contrary-ways 
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which is alſo confirmed by experience: For it 
the vertex of the heart be cut off, and a finger 
thruſt up into one of the ventricles, in every ly: 
{tole the finger will be ſenſibly and manifeſtly 
pinched by the ſides of the ventricle. But for a 
full coufutation of this fancy, I refer the reader 
to Dr Lower's treatiſe De Corde, cap. 2. And 
Des Cartes' rules concerning the transferring of 
motion from one body in motion to another in 
motion, or in reſt, are the moſt of them by ex- 

rien? found to be falle; as they affirm who 
— made trial of thein. 

The pulſe of the heart Dr Cudworth would 
have to be no mechanical, but a vital motion, 
which to me ſeems probable, becauſe it is not 
under the command of the will; nor are we con- 
ſcious of any power to cauſe, or to reſtrain it, 
but it is carried on and continued without our 
knowledge, or notice; neither can it be cauſed 
by the impulſe of any external movement, unleſs 
it be heat. But how can the ſpirit, agitated by 
heat, unguided by a vital principle, produce ſuch 
a regular reciprocal motion? It that fite which 
the heart and its fibres have in the diaſtole be moſt 
natural to them, (as it ſeems to be) why doth it g. 


gain contract itſeli, and not reſt in that poſture? II. 


it be once contracted in a ſyſtole by the influx of 
the ſpirits, why, the ſpirits continually flowing in 
without ler, doth it not always remain ſo? | for 
the ſyſtole ſeems to reſemble the forcible ing 
of a ſpring, and the diaſtole its flying out again 
to its natural lite, 
ciple efficient of this reciprocation? What directs 
and moderates the motions of the ſpirits * They 
being but ſtupid and ſenſeleſs matter, cannot of 
themſelves continue any regular and conſtant mo- 
E 2 


What is the tpring and prin- 
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tion, without the guidance and regulation of ſome 
intelligent being. You will fay, What agent is 
it which you would have to effect this? The ſen- 
ſitive foul it cannot be, becauſe that is indiviſi- 
ble; but the heart, when ſeparated wholly from 
the body in ſome animals, continues ſtill to pulſe 
for a conſiderable time: Nay, when it hath quite 
ceaſed, it may be brought to beat a- new by the 
application of warm fpictle, or by pricking it 
22 with a pin, or needle. I anſwer, it may 

in theſe inſtances, the ſcattering ſpiiFts re- 
inaining in the heart, may for a time, being agi- 
tated by the heat, cauſe theſe faint pulſations; 
though I ſhould rather attribute them to a plaſ- 
tic nature, or vital principle, as the yegetation 
of plants muſt alſo be. 

ut, to proceed, neither can I wholly acquieſce 
in the hypotheſis of that honourable and deſer- 
vedly famous author, I formerly had occaſion to 
mention, which I find in his free inquiry into the 
vulgar nation of nature, p. 77, 78. delivered in 
thete words: © I think it Lol LR, that the great 
« and wiſe Author of things did, when he firſt 
formed the univerſe and undiſtinguiſhed matter 
++ into the world, put its parts into various mo- 
tions, whereby they were neceſſarily divided 
into numberleſs portions of differing bulks, fi- 
gures, and ſituations, in reſpect of each other, 
and that by his infinite wiſdom and power he 
did ſo guide and over-rule the motions of theſe 
parts, at the beginning of things, as that (whe- 


s 


not determine) they were finally diſpoſed into 
that beautiful and orderly frame that we call 
the World; among whole parts ſome were fo 
e curioully contrived, as to be fit to become the 


ther in a ſhorter or a longer time, reaſon can- 
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<« ſeed, or ſeminal principles, of plants and ani- 
„ mals. And, I further conceive, that he ſettled 
* ſuch laws, or rules, of local motion among 
the parts of the univerſal matter, that by his 
« ordinary and preſerving concourſe, the ievera} 
parts of the univerſe thus once compleated,, 
& ſhould be able to maintain the great counſtruc- 
tion, or ſyſtem, and economy of the mundane 
„bodies, and propagate the ſpecies of living crea- 
« tures.” The fame hypotheiis he repeats again, 
p- 124, 125. of the fame treatiſe. | 

This hypotheſis, I fav, I cannot ſully acqui- 
eſce in, becauſe an intelligent being ſeems to me 
requilite to execute the laws of motion: for firlt, 
motion being a fluent thing, and one part of its. 
duration being abſolutely independent upon ano- 
ther, it doth not follow, that becauſe any thing, 
moves this moment, it muſt neceſſarily continue 
to do ſo the next, unleſs it were actually poſſeſſed. 
of its future motion, which is a contradiction ; 
but it ſtands in as much need of an efficient to pre- 
ſerve and continue its motion, as it did at firſt to 
produce it. Secondly, Let matter be divided into 
the ſubtileſt parts imaginable, and theſe be mo- 
ved as ſwiftty. as you will, it is but a ſenſeleſs and 
ſtupid being ſtill, and makes no nearer approach 
to tenſe or perception, or vital energy, than it. 
had before; and do but only ſtop the internal 
motion of its parts, and reduce them to re{it, the 
fineſt and moſt ſubtile body that is, may become 
as groſs, and heavy, and ſtuf, as ſteel, or ſtone. 
And, as for any external laws, or eſtabliſhed rules 
of motion, the ſtupid matter is not capable of 
obſervi or taking any notice of them, but 
would be as ſullen as the mountain was that Ma- 
homet commanded to * down to him; neither 

— | 3 
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can thoſe laws execute themſelves: therefore there 
uſt, beſides matter and law, be ſome efficient, 
and that either a quality or power, inherent in 
the matter itſelf, which is hard to conceive; or 
ſome external intelligent agent, either God him- 
ſelf immediately, or ſome plaſtic nature. 

Happening lately to — the Chriſtian Virtuoßb, 
written by the ſame author of the Inguiry into 
the vulgar Notions of Nature, (the illuſtrious Mr 
Boyle) I find therein theſe words:“ Nor will 
« the force of all that has been faid for God's 
« ſpecial providence be eluded, by faying, with 
6 Tas deiſts, that after the firſt formation of the 
« uniyerſe, all things were brought to paſs by 
the ſettled laws of nature. For though this be 
« confidently, and not without colour, pretend- 
« ed, yet, I confeſs, it doth not ſatisfy me: 
„For I look upon a law as a moral, not phyti- 
„cal. cauſe, as being indeed but a notional thing, 
« according to which an intelligent and free agent 
is bound to regulate its actions. But inanimate 
«© bpdies are utterly incapable of underſtanding 
« what it is, or what it enjoins, or when they 
act conformably, or unconformably to it: there- 
fore the actions of inanimate bodies, which can- 
not incite, or moderate their own actions, are 
„produced by real power, not by laws.“ 

All this being conſonant to what I bave here 
written, againſt what I took to be this honoura- 
ble perſon's hypotheſis, I muſt needs, to do him 
right, acknowledge myſelf miſtaken ; perceivin 
now, that his opinion was, that God Almighty 
did not only eftabliih laws and rules of local mo- 
tion among the parts of the univerſal matter, but 
did, and does alſo himſelf, eecute them, or move 
the parts of matter, according to them: So that 
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we are in the main agreed, differing chiefly about 
the agent that executes thoſe laws, which he 
holds to be God himſelf immediately, we a pla- 
{tic nature; for the reaſons alledged by Dr Cud- 
worth, in his ſyſtem, page 149. which are, Firſt, 
Becauſe the former, according to vulgar appre- 
henlion, would render the Divine — 
operoſe, ſollicitous, and diſtractious; and there- 
by make the belief of it entertained with greater 
difficulty, and give advantage to Atheiſts. Se- 
condly, It is not ſo decorous in reſpect of God, 
that he ſhould «vrove7+» v , fer his own hand, as 
it were, to every work, and immediately do all 
the meaneſt and tritlingeſt things himſelf drud- 
Fuss without making uſe of any inferior or 
ubordinate miniſter. Theſe two reaſons are 
plauſible, but not cogent; the two followin 
are of greater force. Thirdly, The flow a 
gradual proceſs that is in the generation of things, 
which would feem to be a vain and idle pomp, or 
trifling formality, it the agent were omnipotent. 
Fourthly, Thoſe ««aproale, as Ariſtotle calls them, 
whoſe errors and bungles which are commit- 
ted when the matter is mept, or contumacious, 
as in monſters, &c. which argue the agent not to 
be irreſiſtible; and that nature is ſuch a thing as 
is not altogether uncapable, as well as human 
art, of being ſometimes fruſtrated and diſap - 
pointed by the indig5otition of the matter: where- 
as an omnipotent agent would always do its work 
infaliibly and irreſiſtibly, no ineptitude, or ſtub- 
bornnets of the matter being ever able to hinder 
ſuch an one, or make him bungle, or fumble in 
any thing. So far the doctor. For my part, I 
ſhould make no ſcruple to attribute the formation 
of plants, their growth and nutrition, to the ve- 
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getable ſoul in them; and likewiſe the formation 
of animals, to the vegetative power of their 
fouls ; but that the ſegments and cut of ſome 
plants, nay, the very chips and ſmalleſt fr 
of their body, branches, or roots, will — 
become perfect plants themſelves, and ſo the ve- 
getable ſoul, if that were the architect, would 
be diviſible, and conſequently no ſpiritual, or in- 
eli being ; which the — rinciple muſt 
we have ſhewn : for mull elide over 
the whole economy of the wine be one ſin- 
gle agent, which takes care of the bulk and fi- 
_ gure — the whole, and the ſituation, figure, tex- 
ture of all the parts, root, ſtalk, branches, leaves, 
flowers, fruit, and all their veſſels and juices. I 
therefore incline to Dr Cudworth's opinion, 
That God uſes for theſe effects the ſubordinate 
miniſtry of ſame inferior plaſtic nature; as, in 
his works of providence, he doth of Is. For 
the deſcription whereof I refer the r to his 


— ie 

particular I am difficult to be- 
. of animals can be formed 
by matter divided and moved by what laws you 
wil, or can imagine, without the immediate pre- 


ſadency, 1 and —— or ſome intel- 
„ or firſt forma- 


not an 
the only 
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maſſes, or ſyſtems, and that not each kind into 
one maſs, but into many and disjoined ones, as 
it were ſo many troops; and that in each troop 
the particular particles mould take their ces, 
and caſt themſelves into ſuch a figure; as forzex- 
ample, the bones, being about goo, are formed 
of various ſizes and ſhapes, fo ſituate and con- 
netted, as to be ſubſervient to many hundred i 4 
tentions and uſes, and many of them to. 
one and the fame action, and all this y 
to the laws of ſpecific , in whatever 
ture the body hen SE bones, w ſe 
component parts are the heavier, will be og 
ſome parts of the fleſh which are the li 


how much more then, ſeeing it is f 


with 


the head, (which, for its bigneſs is the heavieſt 


of all the parts) uppermoſt. This, I ſay, I can- 
not by e.g — conceive. I might inſtance in 
all the homog rts of the body, either 
ſites 3 figures, n what imagine en 
of motion heir bulk, figure, ſituati 
nection can be made ont? What acc 
given of the valves, of the veins, and 
of the heart, and of on Domains wo and 

their fituation ; of the figure and — 2 
all the humours and membranes of the eye, all 
conf] iring and exadtly fitted to the ufe of ſeeing ? 
But I have touched upon that already, and ſhall 
diſcourſe it largely afterward. You will ak me, 
Who, or what is the operator in the formation 
of the bodies of man, and other animals? I an- 
fu the ſenſitive ſoul itfelf, if it be a ſpiritual 
and immaterial ſubſtance, as I am inclinable to 
believe; but if it be material, and, conſequently, 
WW 
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ten, as I can hardly admit; then muſt we have 
recourſe to a plaſtic nature. 

That the of brutes is material, and the 
whole animal, foul and body, but a mere machine, 
is tha opinion, publicly owned and declared, of 
Des Cartes, Gaſſendus, Dr Willis, and others. 
The ſame is alſo neceſſarily conſequent upon the 
doctrine of the peripaterics, viz. That the ſen- 
ficive ſoul is educed out of the power of the mat- 
ter ; for nothing can be educed out of the matter 
but what was * before; which muſt be either 
matter, or ſome modification of it. And there- 
fore they cannot grant it to be a ſpiritual ſub- 
ſtance, unleſs they will aſſert it to be educed out 
of nothing. This opinion, I ſay, I can hardly 
digeſt: I thould rather think, animals to be en- 
dued with a lower degree of reaſon, than that 

are mere machines. I could inſtance in ma- 
ny actions of brutes, that are hardly to be ac- 
counted for, without reaſon and argumentation ; 
as that commonly noted of dogs, that 
before their maſters, they will ſtop at a divarica- 
tion of the way, till they ſee which hand their 
maſters will take; and that when they have got- 
ten a prey, which they fear their maſters will 
take from them, they will run away and hide it, 
—— afterwards return to it. What account can 

ven why a being to leap upon a table 
which be ſees >= high for hs and at 
once, if a {tool or chair happens to ſtand near it, 
doth firſt mount up that, and from thence to the 
table? If he was a machine, or piece of cha- 
work, and this motion cauſed by the ſtriking of 
a ſpring, there is no reaſon imaginable why the 
ſpring, being ſet on work, ſhould not carry the 
machine in a right line toward the object that put 
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it in motion, as well when the table is high as 
when it is low; whereas I have often obſerved 
the firſt leap the creature hath taken up the ſtool, 
not to be directly toward the table, but in "_ 
oblique, and much declining from the object that 
moved it, or that part of the table on which it 
{tood. A ; 

; Many the like actions there are, which I ſhall 
not ſpend time to relate. Should this be 


-* 
o 
o 


that beaſts were automat, or machines, *t 
could have no ſenſe, or perception of pleaſure, 


| or pain; and, conſequently, no cruelty could be ; 
exerciſed towards them; which is contrary to the I 
doleful ſignifications they make when beaten, or 
tormented; and contrary to the common ſenſe of 
7 mankind, all men naturally pitying them, as ap- 
prehending them to have ach a ſenſe and feeling 
of pain and miſery as themſelves have; whereas 
no man is troubled to ſee a plant torn, or cut, or 
{tamped, or mangled how you pleaſe; and at laſt 
ſeemingly contrary to the ſcripture too; for it is 
ſaid, Prov. xii. 10. A righteous man regardeth the 
life of ' his beaſt, but the tender mercies of the 
wicked are cruel. The former clauſe is uſually 
Englithed, A good man is merciful to his beaſt ; 
which is the true expofition of it, as appears by 
the oppolite clauſe that the wicked are cruel, 
What leſs, then, can be inferred from this place, 
than that cruelty may be exerciſed towards beaſts, 
which, were they mere machines, it could not 
be? To which I do not ſee what can be antwered, 
but Mar the icripture accommodares itſelf ro the 
common, though falſe, opinion of mankind, who 
take theſe animals to be endued with ſenſe of pain, 
and think that cruelty may be exerciſed towards 
them; though, in reality, there is no ſuch thing; 
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beſides, having the ſame members and organs of 
ſenſe as we have, it is very probable they have 
_ the ſame ſenſations and perceptions with us. To 
Des Cartes anſwers, or indeed faith, he hath 

ing to anſwer ; but that if theythink as well 

we, they have an immortal ſoul as well as we: 
which is not at all Reely, becauſe there is no 
n to believe it of fome animals, without be- 
pat of all ; whereas there are many too 
to believe i it of them; ſuch as are oyſ- 
ters, and ſponges, and the like. To which I an- 


ſwer, that there is no neeeffity they ſhould be 


immortal, becauſe it is ble they may be de- 
ſtroyed, or annihilated. But J ſhall not wade fur- 
ther into this controverſy, aſe it is beſide 
my ſcope, and there hath as much written 
of it already, as | have to ſ, by Dr Moore, Dr 
Cudworth, Des Cartes, Dr Willis, and others, 
pro and con. 


Of the viſible works of God, and their diviſion. 


I come now to take a view of the works of the 
creation, and to obſerve ſomething of the wiſ- 
dom of God, diſcernable in the formation of them, 
m their order and harmony, and in their ends 
and uſes. And, firſt, I hall run them over 
lightly, remarking chiefly what is obvious and 

ſed to che eyes and notice of the more care- 

S and incurious obſerver. Secondly, Ar oa 
lee one or two particular pieces, and 
more exact ſurvey of them; though, eve in 
theſe, more will eſcape our notice than can be 
diſcovered by the moſt diligent fcrutiny ; for our 
eyes and ſenſes, however armed or aſſiſted, are 
too groſs — COENY P08 work- 


manſhip 


1 
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 manſhip of nature, or thoſe minute parts by 


to which the infinitely | | 
them. -— = 

But, before I proceed 
thereof by the mention 
eyes; I cannot omit one WFem 
cerning the curioſity of the works of a 
compariſon of the works f ** which F ll 
propoſe in the late biſhop of 


words, 

(Treatiſe of natural religon, lib. i. chap. 6.) The 
| * obſervations which have been made in theſe 
| | latter times b 


help of the microſcope ; 
© fſince We had the uſe — improvement of it ; 
& diſcover a vaſt difference between natural and 
artificial things. Whatever is natural, beheld 
through that, appears exquiſitely formed, and 
« adorned with all imaginable elegancy and beau- 
« ty. There are ſuch inimitable glidings in the 
& ſmalleſt feeds of plants, but eſpecially in the 
parts of animals, in the head or eye of a ſmall 
Ay; ſuch accuracy, order, and ſymmetry ut 
the trame of the utmoſt minute creatures, a 
louſe, for example, or a mite, as no man were 
able to conceive without ſeeing of them. 
& Whereas the mo!t curious works of art, the 
„ ſhagpeſt and fineſt needle, doth appear as a 
rough barr of iron, coming from the 
WS or the forge: the moſt accurate en- 
Win or emboilments, feem ſuch rude, 
«ay ing, and deformed work, as if they had 
© been done with a mattock or trowel ; fo vaſt 
% a difference is there betwixt the ſkill of nature, 


« and the rudeneſs and —_ of art, I 
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© might add, that the works of nature, the bet- 
ter lights ang glaſſes you uſe, the more clear 

hey appear; whereas the 
the more curiouſly they 
mined, the more of defor- 


for our more clear and 

rr curſory view of the 

nk The parts of this material 

ry World under ſeveral heads. Bodies are 

cithernanimate or #nimate. Inanimate bodies 
are either celeſtial or terreſtrial. Celeſtial, as 
the ſun, moon, and ſtars; terreſtrial, are either 
ſimple, as the four elements, fire, water, earth, 
— air; or mixed, either imperfectly, as the me- 
teors, or more ectly, as ſtones, metals, mi- 
nerals, and the like. Animate bodies are either 
fuch as are endued with a vegetative foul, as 

plants; or a ſenſitive ſoul, as the bodies of ani- 
mals, birds, beafts, fiſhes, and inſects; or a ra- 
tional ſoul, as the body of man, and the vehicles 
of angels; if any fuch there be. 

I make uſe of this diviſion to — with the 
common and received opinion, for eaſier 
comprehenſion and memory; though I do not 
think it agreeable to philoſophic verity and ac- 
curacy, but do rather incline to the atomic hy- 
potheſis: for theſe bodies we call elements, are 
only the ingredients of mixed bodies; her 
are they abſolutely ſimple themſelves, ag 


exiſt in the world, the ſea- water containing 
* ſalt manifeſt to ſenſe; and both | 
eſh-water ſufficing to nouriſh many ſpetes 
fiſh, and couſequently containing the various 
parts of which their bodies are compounded. 
And I believe there are many ſpecies of bodies, 
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which the Peripatetics call mixt 
imple as the elements them 
ſalts, and ſome forts of 
fore, with Dr Grew, 
bute the various ſpecieMi 
the divers figures of th 
which they are made wu | 
there is a ſet, and con nber, of 
tbe world, none deſtroy bor any 
produced, I take to be, ue the * 
figures of thoſe minute bodies” into which matfer 
was at firſt divided, is determinate and fixed. 
2. Becauſe thoſe minute parts are indiviſible. nut 
abſolutely, but by a natural force; fo that there 
neither is, nor can be, more or fewer of them: 
for, were they divilible into ſmall and diverſe!7, 
figured parts by fire, or any other natural agent, 
the ſpecies of nature muſt be confounded, fome © 
mighr be loſt and deſtroyed, but new ones would 
certainly be produced ; unleſs we could fuppote 
theſe new diminutive particles ſhould again atem- 
ic and marſhal themſelves into corpuſcles of ſuch 
figures as they compounded before ; which I ſee 
no poſſibility for them to do, without ſome e 
«vo anxws to direct them: not that I think theſe 
inanimate bodies do conſiſt wholly of one tort of 
atoms, but that their bulk conſiſts mainly er 
chiefly of one fort. But whereas it may be ob- 
zecte at metals (which of all others, ſeem 
ſimple) may be tranſmuted one into 
nd ſo the Species doth not depend upon 
Fompounded of atoms of one figure; I 
anwWer, Fam not fully fatished of the matter of 
fact: but if any ſuch tranſmutation be, poſſibly 
all metals may be of one ſpecies, and the diver- 
lity may proceed * the admixture of diſfereut 
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bodies, withahatF#iaciples of the metal. If it be ri 
EAT "0 © pt atoms of different ſpecies n. 
ion of bodies? and ſo, a 


ſorts of original prin- 0 

produced infinite ſpecies le 

ound bod by the various diſpoſi- fc 

nd combing pf twenty-tour letters, tl 
ore be made up? I anſwer, *' d 
er eus atoms or principles d 
ar e cohere and ſtick together 0 
when they are mingled in the {ame liquor, as the l 
homogeneovs readily do. os 


I do not believe that the ſpecies of principles, 
or indiviſible particles, are exceeding numerous; 
dut poſſibly the immediate component particles 
of the bodies of plants and animals, may be them 
ſelves — or) 


Of the heavenly bodies. 


Before I come to treat of the heavenly bodies 
m particular, I ſhall premiſe in general, that the 
whole univerſe is divided into two ſorts of bodies, 
the one very thin and fluid, the ther more denfe, 
folid, and conſiſtent. The thin and fluid is the ether, 
comprehending the air or atmoſphere encompaſſing 
the particular ſtars and plane s. Now, for he ſta- 
bility and perpetuity of the whole univerſe, the 

vine v iſdom and providence hath giv the 
folid and {table parts a two-fold powe 
ravity, and the other of circular moti 
{:r{t, they are preſerved from diſſoluti 
ſipacion, which the ſecond would other ws : 
for ic beiag by the conſent of philoſophers. an 
inrate property of every body moved circularly 
about any centre, to recede, of endeavour to 
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recede, from that centr 
more ſtrongly the {witfte 
and planets being whirl' 
city, would ſuddenly 
leaſt in a ſhort time be 
fcattered every way tht 
their gravity nnites an 
dering the diſperſion o 
diſpute nat gravity is; 


ought I have heard, or 1 2 
loſophers have not as yet "Le 
factory account of it. 4 +; 2 


The tecond thing is a circular mot! 
their on axis, and in ſome of them alſo it is f | 
bable, about other points, if we admit the hgpþo- © 
theſes of every fixed ſtar's being a fun, or a 2 
Uke body, and having a choir of planets in RS 
manner moving about him. Theſe revolutions, , rUꝝx 
we have reaſon to believe, are as exactly equal 
and uniform as the earth's are; which could not 
be, were there any place for chance, and did not 
a providence continually over- ſee and ſecure them 
from all alterat:.on and imininuaticn, which ei- 
ther internal changes in the r own part, or exter- 
nal accidents and occurrences, would at one time 
or other neceſſarily induce Without this circular 
motion of the earth here could be no living: one 
henitphere would be condemned to perpetual cold 
neſs, the other continually roafted and 
y the fun-beams. And it is reaſonable. 

t this circular motion is as neceſlary 

her planetary bodies, as it is to the 

| for the fixed ſtars, if they be ſun- like 

bodies, It is probable alſo each of them moves 

circularly upon its own axis, as the fun doch: 

but what neceſſity 2 of ſue i a motion, fur 
| 3 | 
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nature ol thoſe bodies, 
dr yet to comprehend; 
eat, I duubt not, both 
hg bodies about them. 

or heavenly bodies, the 
their motions, the cer- 
| revolutions, the con- 
| fituation, argue them 
ed by wiſdom and un- 
ich wiſdom as man can- 
emprebend : for we ſee, by 
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LANC ormable to reaſon, by ſo much do 
the give a bet:er account of the heavenly mo- 
tions. It is reported of Alphonſus king of Arra- 

gon, (I know not whether truly) that when he 

law and couſidered the many eccentricks, epicy- 
cles, epicycles upon epicycles, librations, and 
contrariety of motions, which were requiſite in 
the old hypotheſes to give an account of the ce- 
leſtial phænomena, he ſhould preſume blaſphe- 
mouily to fay, that the univerſe was a bungling 
ow ; and that if he had been of God's counſel, 
could have directed him to have made it ber- 


and prophane. 
For it was nothing but ignorance of the true 
roceſs of nature, that induced the contrivers cf 
that lhypothefis to invent fuch abſurd ſuppęꝗ 
and lim to accept them for true, and 
the u to the great Author of the heayg 
tions: for in the new hypotheiis of the was 
aſtronomers, we fee moſt of thoſe abſurg@ties and 
irregularities rectified and removed; and I doubt 
not but they would all vaniſh, could we certain- 
ly diſcover the true method and proceſs of nature 


how Why potheſes of aſtronomers are more 


ter. A ſpeech as raſh and ignorant, as daring 
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in thoſe revolutions : fi 
of nature, which we cc 
ly find thofe axioms tru 
itus, Nature doth not 
may proceed in a ſtrai 
abundat in ſup:rfiuis ne 
ture abounds not in w 
is deficient in what is f 
tionally conclude conc 
ſeeing there is ſo much 
time of their motions, that . 
about in the ſame periods to the H 
of a minute, as may, beyond exception, Fe de- 
monſtrated by comparing their reſolutions; ſure- 
ly there is alfo uſed the moſt ſimple, facile, and 
convenient way for the performance of them. A- 
mong theſe heavenly bodies, 

Firſt, The fun, a vaſt globe of fire eſteemed by 
the ancienter and moſt modeſt computation above 
160 times bigger than the earth; the very life of 
this inferior world, without whoſe falutary and 
vivific beams, all motion, both animal, vital, and 
natural, would ſpeedily ceafe, and nothing be left 
here below, but darknets and death. All plants 
and animals muit needs in a very ſhort time be 
not only mortified, but, together with the ſur- 
face of land and water, frozen as hard as a flint 
of adamant : fo that of all the creatures of the 
world, the ancient heathens had moſt reaſon to 
worſhip him as a God, though no true reaſon ; 
becauſe he was but a creature, and not God : and 
we Chriftians do think, that the ſervice of the a- 
nimals that live upon the earth, and principally 
man, was one end of his creation ; ſeeing without 


him there could no fuch things have been. This 
ſun, I fay, according to the old hypotheſis, whir- 


daily with ineredible 
day by his riſing and 
+ by his acceſs to the 
ach a graceful variety 
parts of the earth by 
hem by his heat, ſitu- 
Sar 1 & of this ſublunary 
48 in reſpe& of all the 
et hind Ft and counſel could not 
eit ve placed him better, 
or f more conveniently for the ſervice 
ther Feould eaſily make appear by the in- 
conveniencies that woutd follow upon the ſuppo- 
ſition of any other ſituation and motion, ſhew 
forth the great wiſdom of Him who ſo diſpoſed and 
moved him. | 
Secondly, The moon, a body, in all probabi- 
lity ſoinewhat like the earth we live upon, by its 
conſtant and regular motion, helps us to divide 
our time, reflects the ſun-beams to us, and fo by 
illuminating the air, takes away in ſome meaſure 
the diſconſolate darkneſs of our winter-nights ; 
rocures, or at leaſt regulates, the fluxes and re- 
uxes of the ſea, whereby the water is kept in 
conſtant motion, and preſerved from putrefac- 
tion, and fo rendered more ſalutary for the main- 
tenance of its breed, and uſeful and ſerviceable 
for man's convenience of filhing and navigation; 
not to mention the great influence it is ſuppoſed 
to have upon all moiſt bodies, and the Frowth 
and — 1 of vegetables and animals: men ge- 
nerally obſerving the age of the moon in the 
planting of all kinds of trees, ſowing of grain, 
grafting and innoculating, and pruning of fruit- 
trees, gathering of fruit, cutting of corn and 
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graſs; and thence alſo making prognoſtics of 
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weather, becauſe ſuch obſe 
uncertain. Did this lux 
ends and uſes, as I am 
eſpecially to maintain 7 
likelihood breed and it Re oN 
refer you to the ingei ties 
Biſhop Wilkins, and ir Font | 
that ſubject; yet theſe \ er enough to 
to be the cifect and proꝗ t divine win | 

Wer. þ | N 1. 4 
Thirdly, As for the reſt of the t Defides 
their particular uſes, which are to us unknown, 
or merely conjectural, their courfes and revolu- 
tions, their ſtations and retrogradations, obſer- 
ved conſtantly ſo many ages together in moſt cer- 
tain and determinate periods of time, do ſuffici- 
ently demonſtrate, that their motions are inſti- 
tuted and governed by counſel, wiſdom, and un- 
derſtanding. 

Fourthly, The like may be faid of the fixed 
ſtars, whoſe motions are regular, equal, and con- 
ſtant: ſo that we ſee nothing in the heavens 
which argues chance, vanity, or error; but, on 
the contrary, rule, order, and conſtancy ; the 
effects and arguments of wiſdom : wherefore, as 
Cicero excellently concludes, Cel-ſtem ergo ad- 
nirabil:m ordinem, incredibilemque conſtantiam, 


* 
= 


ex qua converſutio et ſalus *omnium omnis oritur, 


qui vacare mente putat, nat ipſe mentis expers 
habendus eft : ** Wherefore, whoſoever thinketh 
that the admirable order, and incredible con- 
„ ſtancy, of the heavenly bodies and their mo- 
tions, whereupon the preſervation and wel- 
&« fare of all things doth depend, is not governed 
© by mind and under;tanding, he hiwfelt is to be 
© accounted void thereof.“ And again, Shall 
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« we (fai we ſee an artificial engine, 
ag the like, at firſt fight, 
8 a work of reaſon and 
wm coeli, admirantli cum 
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ende rc rw omnium, dubitare 
_ qui: ca nes I ratione fiaut, Md ex- 
n ien ratione? And can we, 
ieee che of che heavens moved 
« ana ea about with admirable celerity, moſt 
« conffanrly finiſhing its anniverſary viciſſitudes, 
** to the eminent welfare and preſervation of all 
things, doubt at all that theſe things are per- 
* formed not only by reaſon, but by a certain 
excellent and divine reaſon?ꝰ 
To theſe things I ſhall add an obſervation, which 
I muſt confeſs myſelf to have borrowed of the 
honourable perſon more than once mentioned al- 
ready; that even the eclipſes of the fun and moon, 
though they be frightful things to the fuperſti- 
tious vulgar, and of ill influence on mankind, if 
we may believe the no leſs ſuperſtitious aſtrolo- 
gers, yet to knowing men, that can ſkilfully ap- 
y them, are of great uſe, and fuch as common 
could never have imagined : ſince not on- 
ly they may on divers occaſions, help to ſettle 
chronology, and rectify the miſtakes of hiſtorians 
that wrote many ages ago; but which is, though 
a leſs wonder, yet of greater utility. they are 
(as things yet ſtand) neceſſary to define, with 
competent certainty, the longitude of places or 
points on the terraqueous globe, which is a thing 
of very great moment not only to geography, 
but to the moſt uſeful and important art of na- 


vigation. To which may be added, which I ſhall 


wverſarias, cum ſum- 


id-amus, conſtantiſſime 
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hereafter mention, that they { 
the ſpherical roundneſs | 
may well conclude witk t 
The heavens declare the | 
mament ſheweth his han X. 


Of terreſtrial and inanimate ſimple boden. 


I come now to conſider the terreſtrial bodies. I 
ſhall ſay nothing of the whole body of the earth 
in general, becauſe I reſerve that as one of the 
particulars I ſhall more carefully and curiouſly 
examine. 

Terreſtrial bodies, according to our method be- 
fore propounded, are either animate, or inani- 
mate. And the inanimate either ſimple or mixed; 
ſimple, as the four elements, fire, water, earth, 
and air: I call theſe elements in compliance, (as 
F ſaid before) with the vulgarly received opinion; 
not that I think them to be the principles or com- 
ponent ingredients of all other ſublunary bodies: 
1 might call them the four great aggregates of 
bodies of the ſame ſpecies, or four forts of bo- 
dies, of which there are aggregates. I heſe, uot- 
ithſtanding they are endued with contrary qua- 
lities, and are continually encroaching one upon 
another, yet they are ſo balanced, and kept in 
ſuch an equilibrium, that neither prevaileth over 
other, but what one gets in one place, it loſeth 
in another. 

Firſt, Fire cheriſheth and reviveth by its heat, 
without which all things would be torpid, and 
without motion; nay, without fir, no life, it 
being the vital flame reſiding in the blood, that 
keeps the bodily machine in motion, and renders 
it a fit organ for the ſoul to work by. The uſes 
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ſpeak of the Peripatetics 


concave of the moo:: ; 
t; but our ordina 


ed, boiled and roaſted; 
of metals and minerals ; 
„ | a material whole uſes 


them; it ſerving us zo make windows for our 
_ houſes, drinking co diſtil and preſerve all 
forts of fea tquors, diſtilled waters, tpi- 
rits, oils, extracts, and other chymical prepara- 
tions, as alſo veſſels to diſtil and prepare them 
in; for looking-glaſſes, ſpectacles, microſcopes 
and teleſcopes, whereby our ſight is not only re- 
heved, but wonderfully aſſiſted to make rare dit- 
coveries ] for making all forts of inſtruments for 
huſbandry, mechanical arts and trades, all forts 
of arms or weapons of war, defenſive or offen- 
live; for fulminating engines ; for burning of 
lime, backing of bricks, tiles, and all forts of 
potters veſſels, or earthen ware; for caſting and 
forming metalline veſſels and utenſils; for diſtil- 
lations, and all chymical operations hinted before 
in the uſe of glaſs; for atfording us lights for any 
work or exerciſe in winter-nights; for digging 
in mines and dark caverns; and, finally, by its 
comfortably warmth, ſecuring us from the in- 
juries of cold, or relieving us when we have been 
bitten and benumbed with it. A ſubject or u- 
tenſil of fo various and inexplicable uſe, who 
could have invented and formed, but an infinitely 
wife and powerful efficient ? 

heard ag The air ſerves us, and all animals, 
to breathe in; containing the fewel of that vital 
flame we ſpeak of, without which it would ſpeedi- 


r infinite for dreſſing and 


& fo many, that it is not eaſy to enumerate 
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ly Hh and go out; fo neceſſary it is for us, 
and other land-animals, that, without the uſe of 
it, we could live but very few mim Nay, 
fiſhes and other water- animals cannot Md 

out the uſe of it; for if you put ſiſh into . | 
of a narrow mouth, full of water, they will we” 

and ſwim there, not only days and months, but 
even years; but if, with your hand, or any other 
cover, you ſtop the veſſel, fo as wholly to exclude 
the air, or interrupt its communication with the 
water, they will ſuddenly be fuffocated; as Ron- 
deletius affirms he often experimented. If you 
fill not the veſſel up to the top, but leave ſome 
ſpace empty for the air to take up, and then clap 
your hand upon the mouth of the veſſel, the fiſhes 
will prefently contend which ſhall get uppermoſt 
in the water, that ſo they may enjoy the open air: 
which I have allo obſerved them to do in a pool 
ef water that hath been almoſt dry in the ſummer- 
time, becauſe the air that infinuated itſelf into 
the water did not ſuffice them for reſpiration. 
Neither is it leſs neceſſary for inſects than it is 
for other animals, but rather more, theſe having 
more air veſſels for their bulk by far than they, 
there being many orifices on each {ide their bo- 
dies for the admiſſion of air, which if you ſtop 
with oil or honey, the inſect prefently dies, 
and revives no more. This was an obſervation 
of the ancients, though the reaſon of it they did 
not underſtand, (Oleo illito inſecta omnia exani- 
mantur. Plin.) which was nothing but the inter- 
cluding of the air; for though you put oil upon 
them, if you put it not upon, or obſtruct thoſe o- 
rifices therewith, whereby they draw the air, 
they ſuffer nothing: if you obſtruct only ſome, 
and not others, the parts which are near and ſup- 
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oy with air from thence, are by and bye convul- 
ſhortly rel and deprived of motion, 
were untouched ſtill retaining it. 
all this; plants themſelves have 
8 ation, bei. furniſhed with plen- 
or he derivation of air to all their 
parts, as hath been obſerved, nay, firſt diſcover- 
ed, by that great and curious naturalitt, Malpig- 
hius. Another uſe $ air, is, to fuſtain the 
flight af birds and Moreover, by its gra- 
— th , fiphons, and 4 — 
engines, and rms all thoſe feats which former 
philoſophers, through ignorance of the efficient 
cauſe, attributed to a final, namely nature's abhor- 
rence of a vacuity or empty fpace. The elaſtic 
or expanſive faculty of the air, whereby it dilates 
prone Dory po > — _ > (Rs — — re- 
it, by reaſon o weight of the ſuperin- 
— is always in a — \ſtate) hath 
been made uſe of in A weather-glaſſes, 
in wind-guns, and in ſeveral ingenious water- 
and doubtleſs hath a great intereſt in ma- 
ny natural effects and operations. 
Againſt what we have ſaid of the neceſſity of 
the air for the maintenance of the vital flame, it 
may be objected, that the foetus in the womb 
lives, its heart pulſes, and its blood circulates ; 
and yet it draws in no air, neither hath the air 
any acceſs to it. To which I anſwer, that it doth 
receive air, ſo much as is fufficient for it in its 
preſent ſtate, from the maternal blood by the 
Placenta uterina, or the cotyledons. This op 
nion generally propounded, viz. that the 
ration of the dam did ſerve the foetus alfo, - 
1 fufficient air to it, I have met with in 
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learned and worthy friend Dr Edward Hulſe, 


which, comparing with mine own anatomical ob- 
ſervations, I found ſo conſonant to reaſon, and 
highly probable, that I could not but yielta firm 
alfent to it. I fay then, that the chief ul af the 
circulation of the blood through the cotyledons 
of a calf in the womb, (which 1 have often dit- 
ſeed) and by analogy through the placenra ute- 
rina in aa human foetus, ſeems to be the impreg · 
nation of the blood with ar, for the feeding of 
the vital flame: for if it were only for nutrition, 
what need of two ſuch great arteries to conve// 
the blood thither ? It would (one might rationa:- 
ly think) be more likely, that as in the abdomen 
of every animal, fo Bere, there ſhould have beeit 
ſome lacteal veins formed, beginning from the 
placenta, or cotyledons, which concur ring in one 
common ductus, ſhould at laſt empty themſelves 
into the vena cava. Secondly, I have obſervcd 
in a calt, the umbilical veſſeis to terminate in 
certain bodies divided into a multitude of ca-ne- 
ous papillae, (as I may ſo call them) which are 
received into fo many tockets of the cotyledons 
growing in rhe womb; which carneous papillae 
may, without foree or laceration, be drawn out 
of thoſe ſockets. Now theſe papillae do well re- 
lemble the ariſlae, or radii, of a ffh's gills, and 
veiy probably have the fame uſe to take in the 
air ; fo tbat the maternal blood, which flows ro 
the cotyledons, and encircles theſe papillae, com- 
municates by them to the blood of the foetus, 
the air wherewith itſelf is impregnate, as the wa- 
ter flowing about the carneous radii of the fiſt's 
ills doth the air that is lodged therein to them. 
'hixdly, That the maternal blood flows moſt co- 
piouſly to the placenta — in women, is mas 
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rife(t cooks the great hemorrhagy that ſucceeds 
the ſeparatien thereof at the birth. Fourthly, 
After the ſtomach and inteſtines are formed, the 
foetus ſcems to take in its whole nouriſhment 
the mouth, there being always found in the ſto- 
mach of a ca'f plenty of the liquor contained in 
the amnios wherein he ſwims, and faeces in his 
inteſtines, and abundance of urine in the allan- 
toides ; ſo that the foecus in the womb doth live, 
as it were, the life of a fiſh. Laſtly, Why elle 
ſhould there be ſuch an inſtant neceſſity of reſpi- 
ration ſo ſoon as ever the foetus is fallen off from 
the womb ? 

I know, that if the foetus be taken out of the 
womb inclofed in the ſecum ines, it will continue 
to live, aud the blood to circulate for a conſider- 
able time, as Dr Harvey obſerves. The reaſon 
whereof I conceive to be, becauſe the blood (till 
circulates through the cotyledons, or placenta, 
which are now expoſed to the open air, and fo 
from thence receives {uffcient fupplies thereof, to 
continue its gentle motion, and feed the vital 
flame. But when, upon excluſion of the young, 
the umbilical veilcis are broken, and no more air 
is received thut way, the plaſtic nature, to pre- 
i:rve the lite oi the animal, ſpecdily raiſes the 
lungs, and dravs into them air in great abun- 
dance, which cauſes a ſudden and mighty accen- 
ton in the blood, to the maintenance whereof a 
tar greater quantity of air is requilte, than 
would ſerve to feed the mild and languid flame 
before. | 

This way we may give a facile and very pro- 
bible account of it, to wit, becauſe receiving no 
more communications of air from its dam, or 
mother, it mutt needs kave a ſpeedy fupply from 
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without, or eiſe extinguiſh and die for Want of 


it, being not able to live longer witifGut air at 
its firſt birth, than it can do after ward. | 

Upon this occaſion, give me leave to diſcourſe” 
a little concerning the air's inſinuating itſelf into 
the water. I fay therefore, that the air, at leaſt. 
that part of it which is the aliment of fire and 
fewel of the vital flame in animals, eafily = 
trates the body of water expoſed to it, and dif- 
fuſeth itſelf through every part of it. Hence it 
is, that we find fiſh in ſubterraneous rivers, and 
foſſil fiſh in the earth itſelf; which. can no more- 
Eve without air there than in the open waters: 
hence the miners,.when they come once at water, 
are out of all danger of damps.. You'll ſay, how 
gets the air into the water in ſubterraneous ri- 
vers, and into the earth to the foil fiſhes ? I an- 
ſwer, the ſame way that the water doth : which 
I ſuppoſe to be by its upper ſuperficies; the wa- 
ter deſcending by pores and — that there it: 
finds into chinks and veins, and by confluence of 
many of them by degrees {welling into a ſtream, 
the air accompanies and follows. it by a conſtant 
ſucceſſion. As for foſſil fifties, ſome make their 
way into the earth up the veins of water, open- 
ing into the banks of rivers,. where they lye till 
they grow. ſo great that they cannot return: in 
which veins they find air enough to ſerve their 
turn, needing not much, by reaſon that they lye 
ſtill, and. move but little. Others, in times of 
floods, are left in the meadows, and with the wa- 
ter ſink into the earth at ſome holes aud pores. 
that the water finds or makes, by which alſo they 
are ſupplied with air. The reaſon why the mi- 
ners are out of danger of damps when they come 
to. water, I conceive, 2 auſe then preſently 
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tie air that — 7 in the ſhaft ſinks into the 
water, and freſh air deſcends and ſucceeds, and 
fo there is a circulation; in the fame manner as 
by the linking of an air-ſhaft, the air hath liber- 
ty to circulate, and carry out the ſteams both of 
the miners breath and the damps, which would 
otherwiſe ftagnate there. Indeed, though there 
were no damps, yet the nitrous part of the air 
being ſpent and conſumed by the breathing of the 
miners, the remaining part ſhould be rendered 
altogether unfit for reſpiration, unleſs new and 
freſh air could ſucceed. 

And here, methinks, appears a neceſſity of 
bringing in the agency of fome ſuperintendent 
intelligent being, be it a plaſtic nature, or what 
you will: fer what elſe ſhould put the diaphragm, 
and all the muſcles ſerving to reſpiration, in mo- 
tion all of a ſucden fo ſoon as ever the foetus is 
brought forth? Why could they not have reſted 
as well as they did in the womb ? What aileth 
them that they. nyuſt needs beſtir themſelves to 
get in air to maintain the ei eature's life? why 
could they not patiently ſuffer it to die ? That 
the air of itſelf could not ruſh in, is clear ; for 


room for the external to enter. You will ſay, 


reſpiration, the diaphragm, and other mufcles 
which concur to that action, and move them. 
But what rouzes the ſpirits which were quieſcent 


air, the body ſuffering no change but of place, 
out of its cloſe and warm prifan into the open. 
and cool air; but how, or why, that ſhould have 
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that, on the contrary, there is required ſome 
force to remove the incumbent air, and make 


the ſpirits do at this time flow to the organs of 


during the continuance of the foetus in the womb? 
Here is no appearing impellent, but the external 
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fuch an influence upon the ſpirits, as to drive 
them into thoſe muſcles electively, I am. not ſubtile 
enough to diſcern. As for the reſpiration of the 
chick in the egg, I fuppoſe the air not only to be 
mcluded in the white, but alſo to be ſupplied: 
through the ſhell and membranes. a 
PFhirdly, Water is one part, and that not the 
leaſt of our ſuſtenance, and that affords che great- 
eſt ſhare of maiter in all productions; being not 
— it exiſfs in the world) a ſimple and unmixed 
„but containing in it the principles, or mi- 
i nute component particles, of all bodies. To ſpeak 
nothing of thoſe inferior uſes of waſhing, and ba- 
thing, dreſſing and preparing victuals. But, if weſhall 
conſider the great concepticula and congregations 
of water; and the diſtribution of it, all over the 
dry land in the ſprings and rivers; there will oc- 
cur abundant arguments of wiſdom and under-- 
ſtanding. The fea, what infinite variety of fiſhes 
doth it nourtth ! Pſalm civ. 25. In the verſe next 
to my text, The earth is full of thy riches : fo ts 
this great and mide ſea, wherein are things creep- 
ing innumerable, both fma'l and great beaſts, &c.. 
How doth it exactly compoſe itſelf to a level or 
equal fuperficies, and in the earth make up one 
ſpherical roundneſs! How doth it conſtantly ob- 
e its ebbs and flows, its ſpring and nepetides 
and ftill retains its ſaltneſs, ſo convenient for the 
maintenance of its inhabitants, ſerving alſo the 
uſes of man for navigation, and the convenience k 
carriage! That it ſhould be confined by ſhores, 
and ſtrands, and limits, I mean at firſt, when it 
was natural to it to overflow and ſtand above the 
earth All theſe particulars declare abundance of 
wiſdom in their primitive conſtitution. This laft 
the Pfalmiſt takes notice of in the 6th, 7th, 8th, 
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40 gth-verſes of this pſalm: ſpeaking of the earth 
at the firſt creation, he faith, Thou coveredſt it 
with the deep as with a garment ; the waters ſtood 
above the mountains ; at thy rebuke they fled, at 
the voice of thy thunder they hafted away (the 
mountains aſcend, the vallies deſcend) unto the 
place thou haſt prepared for them. Thou haſt ſet 
a bound that they may nit paſs over; that they 
turn not again to cover the earth. But what need 
was there (may ſome ſay) that the fea ſhould be 
made ſo large, that its 4 ſhould equal if 
not exceed, that of the dry land? Where is the 
wiſdom of the Creator in making ſo much uſeleſs 


ſea, and ſo little dry land, which would have been 


far more beneficial and ſerviceable to mankind ? 
Might not at leaſt half the ſea have been ſpared 
and added to the land, for the entertainment 
and maintenance of men, who, by the continual 
{ſtriving and fighting to enlarge their bounds, and 
encroaching: upon one another, ſeem to be ſtrait- 
ened for want of room ? 


To this objection againſt the wiſdom of God in 


thus dividing ſea and land, Mr Keill, in his Exa- 
mination of Dr Burnet's theory of the earth, p. 
92, 93. Thus anſwers: This, as molt other of 


« the atheiſts arguments, proceeds from a deep 


© ignorance of natural philoſophy : for, if there 
« were but half the fea that now is, there would 
de alſo but half the quantity of vap-urs ; and, 
<« conſequently, we could have but half fo many 
« rivers as now there are, to ſupply all the 
land we have at preſent, and half as muc 
more; for the quantity of vapours which are 
“ raifed, bears a proportion to the ſurface whence 
they are raiſed, as well as to the heat which 
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D raiſed them. The wiſe Creator, therefore, did 


* * 2 Ty " 
: - Gf; & a; -S hae bp - £, 


7 Wo OO AO , K. „ 0 = 


22 


— 
. 1 


* 


ne eee 


1 * _ > 


Part I. in the CxeEaTrIon. 81 


© fo prudently order it, that the ſea ſhould de 
large enough to ſupply vapours ſufficient for 
all the land, which it would not do if it were 
leſs than now it is.“ 

But, againſt this it may be objected: why ſhould 
not all the vapours which are raiſed out of the 
fea, fall down again into it by rain? Is there not 
as much reaſon that the vapours which are exha- 
led out of the earth, ſhould be carried down to 
the fea, as that thoſe raiſed out of the ſea be 
brought up upon the dry land ? If ſome, by winds 
be driven from the ſea up land; others, by the 


ſame cauſe, will be blown down from land to ſea ; 


and fo balancing one another, they will in ſum 
fall equally upon ſea and land; and, conſequent- 
ly, the ſea contribute nothing to the watering of 
the earth, or the maintenance of rivers. 

To which I anſwer : that, as to the watering of 
the earth, there needs no ſupply from the tea, 
there being ſufficient water wi out of itſelf 
to do that: there is no more returned upon it by 
rain; ſo as to reſt upon it; than an equivalent 
quantity to what was raifed out of it. 

But the rivers muſt be fupplied other ways. 
Our opinion is, that they have their ſupply from 
rain and vapours. The queſtion is; whence theſe 
vapours are ——_ ? We anſwer from the ſea. 
But what brings them up from the ſea ? I anſwer 
the winds: and fo I am arrived at the main diffi- 
culty; why ſhould not the winds carry them that 
are exhal'd out of the earth down to the fea, as 
well as bring them up upon the earth, which are 
raiſed from the tea? or, which is all one, why 
ſhould not the wind blow indifferently from ſea 
and tand 2 To which I anſwer; that I muſt needs 
acknowledge my ſelf not to comprehend the rea- 
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ſon hereof. God is truly ſaid, Pfal. cxxxv. 7. 
To bring the wind out of his treaſieries : but the 
matter of fact is moſt certain, viz. That the 
winds do bring abundantly more vapours up from 
the ſea than they carry down thither. 

Firſt, Becauſe otherwiſe there can no account 
be given of floods. It is clear, that floods with 
us proceed from rain, and it is often a vaſt quan- 
tity of water they carry down to the ſea. W hence 
come thoſe vapours, which ſupply all this water? 
I hope thoſe who bring up ſprings and rivers 
from the great abyls, will not bring thoſe vapours, 
which unite into drops, and deſcend in rain from 
thence too. Should they riſe from the dry land 
only, they would ſoon render it dry indeed; more 
parched than the defarts of Lybia. We ſhould. 
quickly come to an end of floods, and of rain 
too, if nothing were returned from the ſea again; 
not to mention, that the ſea muſt needs, in ſuch a 
caſe, overflow its ſhores, and enlarge its bounds. 

But this way there is an eaſy account to begiven. 
It is clear, that the fun doth exhale vapours both 
from ſea and land; and, that the ſuperficies of 
ſea and land is ſufficient to yield vapours for rain, 
rivers, and floods ; when heated to ſuch a degree 
as the ſun heats it: ſo that there wants only wind 


to bring up ſo great a proportion of vapours from 


the ſea as may afford water for the floods; that 

is, fo much as is returned back again ro the ſea. 
Some may perchance demand, To what purpoſe 
ſerve the floods! What uſe is there of them? [ 
anſwer, To return back to the ſea the ſurpluſage 
of water, after the earth is ſated with rain. It 
may be further aſked, What need more rain be 
ed upon the earth than is ſufficient to wacer 


uu? I reply, That the rain brings down from the: . 
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mountains and higher grounds, a great i 
of exrtds end, is times of Goods, Reon I& hh 
on the meadows, and levels, rendering them 
thereby ſo fruitful, as to ſtand in need of no cul- 
ture, or manuring. So we ſee the land of Egypt 
owes its great fertility to the annual overflowing 
of the river Nilus : and it is likely the countries 
bordering upon the river Ganges may receive the 
like by the overflowing thereof. Moreover, 
all rain-water containsinit a copious ſediment of ter- 

reſtrial matter, which, by ſtanding, it precipitat 
and is not a {imple elementary water. This terreſ- 
trial matter ſerves for the nouriſhment of plants, 
and not the water itſelf, which is but a vehicle to 
derive this nutriment to all the parts of the 
plants: and therefore the more rain, the more 
of this nutritious matter may be precipitated upon. 
the earth, and ſo the earth rendered more fruit- 
ful. Beſides all this, it is not unlikely, that the 
rain-water may be endued with ſome 3 
or prolific virtue, derived from ſome ſaline or 
oleoſe particles it contains: for we ſee, that 
aquatic plants, which grow in the very water, 
do not thrive and flouriſh in dry ſummers, when 
they are not alſo watered with the dew of heaven. 
Secondly, Another argument to prove that the 
winds bring up more vapours from the fea than 
they — * thither, is, becauſe the winds do 
more frequently blow from the ſea than to the fea. 
This appears from the trees which grow on, and 
near, the ſea-ſhores all along the Weſtern coaſt 
of England, whoſe heads and boughs I haveobſerved 
to run out far to land-ward; but toward the ſea to 
be ſo ſnubbed by the winds, as if their boughs and 
leaves had been paired or ſhaven off on that ſide. 
obſerved, that the Wedtern wind; 


It is alſo 
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which is the moſt violent and boiſterous of all with 
us in 
Atlantic ocean, is of longeſt continuance. Julius 
Cæſar, in his 5th book of Commentaries de bello 
Gallico, ſaith of it, Magnam partem omnis tempo- 
ris in his locis fluere conſuevit ; it is wont to 
blow in theſe quarters a great part of the whole 
year: which obſervation holds true at this day, 
the wind lying in that corner at leaſt three quar- 
ters of the year. 

Since this motion of the winds is conſtant ; 
there is, doubtleſs, a conſtant and ſettled cauſe 
of it, which deſerves to be inquired into, and 
ſearched out, by the ſtudy and endeavours of the 
moſt ſagacious naturaliſt. But however the 


wind be raiſed, it may more eaſily blow from 


ſea to land, than from land to fea ; becauſe, the 
ſuperficies of the ſea being even, or level, there 
is nothing to ſtop its courſe; but on the land 
there are not only woods, but mountains, to hin- 
der and divert it. 

Having myſelf ſeen ſo much of the bottom of 
the ſea round about the coaſts of England, and a 
great part of the low countries, of Italy and Si- 
cily, I muſt needs adhere to what I delivered; 
that where the bottom of the fea is not rocky, 
but earth, owze, or ſand, (and, that is incompa- 
rably the greateſt of it,) it is by the motion 
of the waters, ſo far as the reciprocation of the 
ſea extends to the bottom, brought to a level; 
and if it ſhould be now unequal, would in time be 
levelled again. By level, I do not mean fo as to 
have no declivity; (for the reciprocation pre- 
ſerves that, the flood hindering the conſtant car- 
rying down of the bottom) but only to have an 
equal and uniform deſcent from the ſhores te the 
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land, which comes from off the great 
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deeps. Now, all thoſe relations of urinators be- 
long only to thoſe places wliere they have dived, 
which are always rocky; for there is no reaſon 
why they thould dive where the bottom is level 
and ſandy. That the motion of the water de- 
ſcends to a good depth, I prove from thoſe plants 
that grow deepeſt in the lea, becauſe they gene- 
rally grow flat, in manner of a ian, and not 
with branches on all ſides like trees, which is fo 
contrived by the providence of nature; for that 
the edges of them do in that poſture with moit 
caſe cut the water flowing to and ſro; and ſhuuld 
the flat tide be obiected to the ſtream it would 
foon be turned edge-ways by the force of it, be- 
cauſe in that ſite it doth leaſt reſiſt the motion of 
the water: whereas, did the branches of theſe 
plants grow round, they would be thrown back- 
ward and forward every tide. Nay, not only 
the herbaceous and woody fubmarine plants, buc 
alſo the Lythophyta * themſelves, affect this man- 
ner of growing, as I have obſerve] in various 
kinds of corals and pori. Hence I ſuſpect all 
thoſe relations concerning trees growing at the 
bottom of the fea, and bringing forth fruit there: 
and as for the Maldiva nut, till better informa- 
tion, I adhere to Garcias' opinion, which may be 
ſeen in Cluſius. Farther, I do believe, that in 
the great depths of the fea, here grow no plants 
at all, the bottom being too remote from the ex- 
ternal air, which though it may pierce the water 
ſo low, yet I doubt Whether in quantity ſufficient 
for the vegetation of plants, nay, we are told, 
that in thoſe deep and bottomleſs ſeas, there are 
no fiſb at all; yet, not becauſe there are no plants 


\ *® Stone-plants. 
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or inſects to feed them, (for, that they can live 
upon water alone, Rondeletius*' experiment about 
keeping them in a glaſs doth undeniably 1 
but, becauſe their tpawn would be loſt in thoſe 
ſeas; the bottom being too cold for it to quicken 
there; or rather, becauſe being lighter than the 


water there, it would not fink to the bottom, 


but be buoyed up by it, and carried away to the 
thallows. | 
Again, The great uſe and convenience, the 
beauty and variety of ſo many fprings and foun- 
tains, fo many bruoks and rivers, fo many lakes 
and ſtanding pcols of water, and theſe fo fcatter- 
ed and diſpericd all the earth over, that no great 
art of it is deſtitute of them, without which it 
muſt, without a ſupply otherwiſe, be deſolate 
and void of inhabitants, afford abundant argu- 
ments of wiſdom and counſel : that ſprings ſhould 
break forth on the ſides of mountains molt re- 
mote from the ſea: that there {hculd way be 
made for rivers through flraits ard rocks, and 
{ubterraneous vaults, fo that one would think 
that nature had cut a way on purpoſe te derive 
the water, which elſe would overflow and drown 
whole countries: that the water paſſing«through 
the veins of the earth, ſhould be rendered treth 
and potabie, which it cannot be by any percola- 


tions we can make, but the filine particles will 


paſs through a tcafold filtre; that in ſome places 
there ſhould ſpring forth metallic and mineral 
waters, and hote baths, and theſe fo conſtant 
and permanent for many ages; ſo convenient for 
divers medicinal intenſions and uſes, the cauſes 
of which things, or the means and methods by 
which they are performed, have not been as yet 
certainly difcovered; only, in general, Pliny's 
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remark may be true, Tales ſent aque, qualis ter- 
ra per quam fluunt. Hence they are cold, hot, 
iweet, ſtinking, | purgative, diurecic, or ſerrugi— 
neous, ſaline, pet eie 1g, bituminote, venenotc, 
and of other qualities. 

Laltly, The eorth, whi ch is the baſis and fup- 
port of all animals and plants, and afiords them 
the hard and ſolid part of their bodies, yiekling 
us food and ſuſtenance, and partly alſo clothing ; 
for I do not think that water fupplies man, and 
other animals, or even plants themſelves, with 
their nouriſhment, but ferves chiefly for a vehi- 


cle to the alimentary partieles, to convey and 


diſtribute them to the ſeveral parts of the body. 
Water, as it exiſts in the world, is not a ſimple 
unmixed body, but contains the terreſtrial com- 
ponent parts of the bodies of animals and plants; 
ſimple elementary water nouriſhes not at all. 
How varioufly is the ſurface of this earth diſtin- 

uiſhed into hills and vallies, and plains, and 

igh mountains, affording pleaſant proſpects ? 
How curiouſly clothed and adorned with the grate- 
ful verdure of herbs and ſtately trees, either dit- 
perſed and ſcattered fingly, or as it were aſſem- 
bled in woods and groves, and all theſe beautified 
and illuſtrated with elegant flowers and fruits, 
quorum mmi incredibilis multituda, inſutiabili 
varictate diſtinguitur, as Tully ſaich. This alſo 
thews forth to them that conlider it, both the 
power and wiſdom of God: to that we may con- 
clude witn Solomon, Prov. iii. 10. The lard, by 
idem, hath fun, -A the eart! ; by underſInding, 
hath he eftablijned the heavens. 

But now, if we paſs from {imple to mixed bo- 
dies, we {hall ſtill find more matter of admiration, 
and argument of — Of theſe we ſhall firſt 
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conſider thoſe they call imperfectly mixed, or me- 
teors. 


Of M-TEoRSs. 
As firſt cf all, Rain, which is nothing elſe but 


water, by the heat of the ſun divided into very 
[:oall inviſible parts, aſcending in the air, till en- 
countering the cold, it be by degrees condenfed 
into clouds, and deſcends in drops: this though it 
be exhaled from the ſalt fea, yet, by this natural 
diſtillation, is rendered freſh ànd potable, which 
our artificial diſtillations have hitherto been hard- 
ly able to effect, notwithſtanding the eminent uſe 
it would be of to navigators, and the rewards pro- 
miſled to thoſe that ſhould reſolve that problem, of 
diſtilling freſh water out of falt. That the clouds 
ſhoula be ſo carried abont by the winds, as to be 
almoſt equally diſperſed and diſtributed, no part 
of the earth wanting convenient ſhowers, unleſs 
when it pleaſeth God, for the puniſhment of a na- 
tion, to with-hold rain by a ſpecial interpoſition 
of his providence; or, if any lard wants rain, they 
have a ſupply ſome other way; as the land of E- 
gypt, though there ſeldom falls any rain there, yet 
hath abundant recompence made it by the annual 
overflowing of the river. This diſtribution of 
the clouds and rain is to me (I fay) a great argu- 
ment of providence and divine diſpoſition: for elle 
I do not fee but why there might be in ſome lands 
continual ſucceſſive droughts tor many years, till 
they were quite depopulated; in others, as — 
rains, till they were overflow and drowned; an 
theſe, if the clouds moved caſually, often happen- 
ing; whereas, ſince the ancienteſt records of hit- 
tory, we do not read or hear of any fuck droughts 
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or inundations, unleſs perhaps that of Cyprus, 


herein there fell no rain for thirty-ſix years, till 


the iſland was almoſt quite deſerted, in the reign of 
Conſtantine: which, doubtleſs, fell not out with- 
out the wiſe diſpoſition of providence, for great 
and weighty reaſons. 

Again, if we conſider the manner of the rain's 
deſcent, diſtilling down gradually, and by drops, 
which is moſt convenient for the watering of the 
earth; whereas, if it ſhould fall down in a conti- 
nual ſtream like a river, it would gall the gr ound, 


waſh away plants by the roots, overthrow houſes, 


and greatly incommode, if not ſuffocate, animals: 


if, I fay, we conſider theſe things; and many more 
that mighc be added; we might in this reſpect alſo 
cry out with the apoſtle, O the depth of the riches 
bath of the uiſilam and knowledge of C24! 
Secondly, Another meteor 1s the wind ; which, 
how many ules it doth ferve to, is not ealſy to e- 
numerate; but many it doth, viz. to ventilate 
and break the air, and diffipate noitome and con- 
tagious vapours, which otherwite ſtagnating, 
might occaſion many diſeaſes in animals; and 
therefore it is an obſer vation concerning our na- 
tive country, Anglia ventofa, ſi non ventoſu, vene- 
#9/a : to transfer the clouds from place to place, 
for the more commodious watering of the earth: to 
temper the exceſſes of the heat, as they find who 
in Brazil, New Spain, the neighbouring lands, 


and other the like countries near the equator, 
_ reap the benefit of the breezes: to fill the {a.!; of 


ſhips, and carry them on their voyages to remote 
countries; which of what eminent advantage it is 
to mankind, for the procuring and continuing 
of trade and mutual commerce between the moſt 


diſtant nations, the rain every corner of 
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the earth, and the perfecting geography and natu- 
ral hiſtory, is apparent to every man. That the 
monſoons and trade winds ſhould be fo conſtant 
and periodical, even to the zoth degree of latitude 
all round the globe, and that they ſhould ſo fel- 
dom tranſgreſs or fall ſhort of thoſe bounds, is a 
ſubject worthy of the thoughts of the greateſt phi- 
loſophers. Io this may be added the driving a- 
bour of windmills for grinding of corn, making of 
oil, draining of pools, raiſing of water, ſawing of 
wood, fulling of cloth, &c. That it ſhould ſel- 
dom or never be ſo violent and boiſterous as to 
overturn houſes, yea, whole cities; to tear up 

trees by the roots, and proſtrate woods; to drive 
the ſea over the lower countries; as, were it the 
effect of chance, or mere natural cauſes, not mo- 
derated by a ſuperior power, it would in all like- 
lihood often do. Hurricanes, ſpouts, and inunda- 
tions, would be more frequent than they are. All 
rheſe things declare the wildom and goodneſs of 
Him who bringeth the wind out of his treaſuries. 


Of inanimate mixed bodies. 


I proceed now to ſuch inanimate bodies as are 
called perfefte mixta, perfectly mixed, improper- 
ly enough, there being many of them (for ought 
1 know) as ſimple as thoſe they call elements. 
Thele are ſtones, metals, minerals, and falts. 

In ſtones, which one would think were a ne- 
glected genus, what variety? what beauty and 
elegancy ? what conſtancy in their temper, and 
conliſtency in their figures and colours? 1 ſhall 
firſt {peak of ſome notable qualities wherewith 
tome of them are endued. Secondly, The re- 
markabie uſes they are of to us. The qualities I 
mall inſtance in, are Firſt, Colour; which in ſome 
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of them is moſt lively, ſparkling, and beautiful; 
the carbuncle, or rubine, ſhining with red, the 
ſapphire with blue, the emerald with green, the 
topaz, or chry ſolite of the ancients, with a yel- 


low, or gold colour, the amethiſt, as it were, 


tinctured with wine, the opal varying its colours 
like changeable taſtata, as it is diveriely expoſed 
to the lignts Secondly, Hardneſs; wherein ſome 
{tones exceed all other bodies, and, among them, 
the adamant, all other ſtones; being exalted to 
that degree thereof, that art in vain endeavours 
to counterfeit it, the fictitious ſtones of chymiſts 
in imitation being eaſily detected by an ordinary 
lapiditt. Thirdly, Figure; many of them ſhoot 
into regular f'gures, as cryſtal and baitarad -lia- 
monds into hexagonal ; others into thoſe that are 
more elegant and compounded, as thoſe formed 
in imitation of the thells of teſtaceous fiſhes of all 
forts, tharks teeth and vertebres, &c. If theſe 
be originally ſtones, or primary productions of 
nature 1n unitation of thells and fiſhes bones, 
and not the ſhells and bones themſelves petri- 
fied, as we have ſometimes thought. Some have 
a kind of vegetation and reſemblance of plants, 
as corals, pori, and fungites, which grow u- 
pon the rocks like ſhrubs : to which I might add 
our ordinary ſtar-ſtones and trochites, which I 
look upon as a fort of rock-plants. 

Secondly, For the uſes ; | ſerve for build- 
ing, and many ſorts of veſſels and utenſils, for 
pillars and ſtatues, and other carved works in re- 
lievo, for the temples, ornament of palaces, por- 
ticos, piazzas, conduits, &c. as freeftone and 


' marble; ſome to burn into lime, as chalk and 


lime-{tone ; ſome, with the mixture of beriglia 
or kelp, to make glaſs, as that the Venetians call 
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congulo, and common flints, ich ſer ve alſs to 
ſtrike fire; ſome to cover Houſes, as ſlates; tome 
for marking, as morochthus, and t fore · men- 
tioned chalk, which is a polueweſton, ſerving, 
moreover, for manuring land, and fome: medici- 
nal uſes ; ſome to make veſlels of, which wit en- 
dure the fire, as that found in the country of 
Chiavenna near Plures. To theſe uſeful ſtones I 


* 


I might add the warming ſtone, digged in Corn- 


wall, which being once well heated at the fire, 


retains its warmth a great while, and hath been 
found to give eaſe and relief in ſeveral pains and 
diſeaſes, particularly in that of the internal hae- 
morrhoids. I might alſo take notice, that ſome 
ſtones are endued with an electrical or attractical 
virtue. My honoured friend, Dr Tancred 


&« Robinſon, in his manuſcript itinerary of Italy, 


relates the many various figures he obſerved 
„% naturally delineated and drawn on ſeveral forts 
& of {tones digged up in the quarries, caverns 
and rocks about Florence, and other parts of 
« Iraly, not only repreſenting cities, mountains, 
„ ruins, clouds, oriental characters, rivers, 
« woods, animals, but alſo fome plants (as ivy, 
« moſles, maiden-hair, ferns, and ſuch vegetables 
« as grow in thoſe places) fo exactly deſigned and 
„ imprefled upon ſeveral kinds of ſtones, as tho' 
« fome ikilful painters or ſculptors had been work- 
ing upon «hem. The doctor obſerves alſo the 


« wonderful diverſity of ſhapes and colours that 


«* ores and other foſſils thoot into, reſembling al- 
„ molt every thing in nature, for which it ſeems 
very difficult to him to aſſign any cauſe or prin- 
A _ In the pyrites alone he believes he him- 
„ ſelf may have ſeen at home and abroad above 
da hundred varieties, and yet he confeſſes he has 
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been but a rude obferver of them. In the dia- 
+ phanous foſſils (as atabers, cryttals, agates, &c.) 
e preſerved in the cabinets of the Great Duke of 
„ 'Fuſcany, Cardinal Chigi, Settali, Moſcardi, 
and other repoſitories or muſeums of that 
curious country, he takes notice of the admi- 
e rable diverſity of bodies included and naturally 
« impritoned within them, as flies, ſpiders, frogs, 
„ locutts, bees, piſmires, gnats, graſhoppers, 
„drops of liquor, hair, leaves, ruthes, moſs, 
0 ſeeds, and other herbage ; which ſeem to prove 
© them to have been once in a ſlate of fluidity. 
„The Bononia ſtone digged up in the Appenines 
is remarkable for its ſhining quality. The 
* amianthus for its incombuſtibility. The oculus 
mundi for its motion and change of colour. 
„The lapis nephriticus, calaminaris, oftiocolla, 

« actites, &c, for their medicinal uſes.” | 
I might ſpend much time in the diſcourſing of 
the moſt ſtrange and unaccountable nature and 
power of the loadſtone, a ſubject which hath ex- 
erciſed the wits and pens of the moſt acute and 
ingenious philoſophers ; and yet the hypotheſes 
which they have invented to give an account of 
its admirable phaenomena ſeem to me lame and 
unſatisfactory. What can we fay of the ſubtili- 
ty, activity, and penetrancy of its cffluvia, which 
no obſtacle can {top or repell, but they will make 
their way through all ſorts of budies, firm and 
fluid, denſe and rare, heavy and light, pellucid 
and opaque? Nay, they will pals through a va- 
cuity or empty ſpace, at leaſt devoid of air, and 
any other ſenſible body. Its attractive power of 
iron was known to the ancients: its verticity and 
direction to the poles of «he earth is of later in- 
vention: Which, of bow inſinite advantage ic 
| 0 
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hath been to theſe two or three laſt ages, the 
great improvement of navigation, and advance- 
ment of trade and commerce, by rendering the 
remoteſt countries eaſily acceſſible; the noble 
diſcovery of a vaſt continent or new world, be- 
lies a multitnde of unknown kingdoms and 

— Iſlands; the reſolving experimentally thoſe an- 

= cient problems of the ſpherical roundneſs of the 

earth; of the being of Antipodes, or the habita- 
bleneſs of the torrid zone; and the rendering the 

whole terraqueous globe circumaavigable ; do a- 
bundantly demonſtrate: whereas formerly they 
were wont to coaſt it, and creep along the ſhore, 
ſcarce daring to venture out of the ken of land: 
when they did, having no other guide but the 
Cynoſura, or poleſtar, aM&þthoſe near it, and in 
cloudy weather none at all. | 
for metals, they are ſo many ways uſeful 
to mankind, and thoſe uſes ſo well known to all, 
that it would be loft labour to ſay any thing of 
them. Without the uſe of theſe, we could have 
nothing of culture or civility; no tillage or agri- 

culture; no reaping or mowing ; no ploughing 
or digging ; no pruning or lopping, I vp; or ” 
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inciſion ; no mechanical arts or trades; no vel- 
fels or utenſils of houſehold (tuff; no convenient = 
bouſes or cdifices; no ſhipping or navigation. 4 
What a kind of barbarous and ſordid life we muſt PE 
neceſſarily have lived, the Indians in the northern _ 
part af America are a clear demonſtration. On- th 
y it is remarkable, that thoſe which are of moſt * 
frequent and neceſſary uſe, as iron, braſs, and PC 
lead, are the molt common and plentiful : others * 
that are more rare, may better be ſpared, yet . 


are they thereby qualified to be made the common 
| meaſure and ſtandard of the value of all other co 
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commodities, and ſo ſerve for coin or money, to 
which uſe they have been employed by all civil 
nations in all ages. 

Now, of what mighty importance the uſe of 
money is to mankind, the learned and ingenious 
Dr Cockburn inews us, in the ſecond part cf his 
eſſay concerning the Nature of Chriſtian Faith, 


p. 88. Whenever, faith he, the uſe of money be- 


gan, it was an admirable contrivance for reward- 
ing and encouraging induſtry, for carrying on 
trade and commerce, certainly, eaſily, and ſpeedi- - 
ly; for cbliging all to employ their various parts 
and ſeveral capacities for the common good, and 
engaging every one to communicate the benefit 


of his particular labour, without any prejudice 


to himſelf. Covetouſneſs indeed, or an inordi- 
nate love of money, is vicious, and the root of 
much evil, ard ovght to be remedied; but the 
ule of money is neceilary, and attended with ma- 
nifold advantages. Where money has not yet 
taken place, where the ule of it hath not yet been 
introduced, arts and ſciences are not cultivated, 
nor any of thoſe exerciſes plied, which polite 
men's ſpirits, and which abate the unealinefs of 
life. Men there are brutiſh and favage, none 
mind any thing but eating and drinking, and the 
other acts of brutal nature; their thoughts aſ- 
pire no higher than merely to maintain their life 

and breath: like the beaſts, they walk abroad all 
the day long, and range about from place to place, 
only to ſeek their food. Whatever may be ſup- 
poſed to follow if all were acted with great gene- 
roſity and true charity, yet, according to the 
preſent temper of mankind, it is abſolutely necef- - 
lary that there be ſome method and means of 
commutation, as that of money, for rendering 


4 
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all and every one mutually uſeful and ſerviceable. 

Now gold and filver by their rarity are won- 
derfully fitted and accommodared for this uſe of 
permatation for all forts of commodities, or 
making money of: whereas, were they as com- 
mon and eaſy to come by, as ſtraw or ſtubble ; 
fand or ſtones ; they would be of no more uſe 
for battering and commerce than they. 

And here he goes on to thew the wonderful 
providence of God, in keeping up the value of 
gold and filver, notwithſtanding the vaſt quanti- 
ties which have been digged out of the carth in 
all ages, and ſo continuing them a fit material to 
make money.of. For which I refer to the book. 

Of theſe, gold is remarkable for its admirable 
ductility and por.derofity, wherein it excells all 
other bodies hitherto known. I ſhall only add, 
concerning metals, that they do pertinacic uſly 
reſiſt all tranſmutation; and 8 one would 
ſometimes think they were turned i into a different 
ſubſtance, yet do they but as it were lurk under 
a larva or vizard, and may be reduced again into 
their natural form and complexions, in deſpite 
of all the tortures of Vulcan or corrotive waters. 
Note, That this was written above thirty years 
fence, when I thinght I had reaſin to diſtruſt 
whatever had then been reported or written to af. 


firm the tranſmutation of metals one inte another. 


I ſhall omit the conſideration of other mine- 
rals, and of ſalts and earths, becauſe I have no- 
thing to ſay of their uſes, but only ſuch as refer 
to man, which I cannot affirm to have been the 
fole or primary end of the formation of them. 
Indeed, to ſpeak in general of theſe terreſtrial 
inanimate bodies, they having no ſuch organiza- 
tion of parts as the bodies of animals, nor any 
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ſo Martrixate variety of texture, but that their 


— = wg may plauſibly be accounted for by an 
ypothetis of macter divided into minute particles 
or atoms naturally indiviſible, of various but a 
determinate number of figures, and perhaps alio 
differing in magnitude, and theſe moved and con- 
tinually kept in motion according to certain efta- 
blithed laws or rules: we cannot fo clearly diico- 
ver the uſes for which they were created, but 
may probably conclude, that, among other ende, 
they were made tor thoſe for which they ſerve us 
and other animals; as 1 {hall more fully make 
out hereafter. It is here to be noted, That, ac- 
cording to our hypotheiis, the number of the a- 
toms of each ſeveral kind that is of the fame fi- 
gure and magnitude, is not nearly equal; but 
there be infinitely more of fome ſpecies than of 
others, as of thoſe that compound thoſe vaſt ag- 
gregates of air, water, and earth, mere abun- 
dantly than of fuch as make up metals and mine- 
rals; The reaſon whereof may probably be, be- 
cauſe thoſe are neceſlary to the life and being of 
man and all other animals, and theretore mutt be 
always at hand; theſe only uſeful to man, and 
ſerving rather his conveniences than neceſſities. 
The reaſon why I aftirm the minute component 
particles of bodies to be naturally indivitible by 
any agent we can employ, (even fire itfelt) which 
is the only catholic diſſolvent, other menſtruums 
being rather inſtruments than efficients in all fo- 
lutions, apt by realon of the figure and ſmallneſs 
of their parts to cut and divide other bodies (as 
wedges cleave wood) when actuated by fire or 
its heat, which elſe would have no efficacy at all 
(as wedges have not, unleſs driven by a beetle :) 
the reaſon, I fay, 1 _ already given: I ſhall 
| now 
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now inſtance in a body whoſe minute parts ap- its 
pear to be indiſloluble by the force of fire; aud fort 
that is common water: which diſtill, boil, circu- brei 
late, work upon how you will by fire, you can an 
only diſſolve it into vapour, which, when the mo- 8 
tion ceaſes, ealſily returns into water again; va- plz 

ur being nothing elſe but the minute parts | doi 
thereof, by heat agitatcd and ſeparated one from na 
another. For another inſtance, ſome of the moſt | ac 
learned and experienced chymiſts do affirm quick- = 
ſilver to be intranſmutable, and therefore call it pr. 
liquor eteruus. And I am of opinion, that the de 
ſame holds of all ſimple bodies, that their com- Tor 
ponent particles are indiſſoluble by any natural Va 


agent. 
We may here note the order and method that 


metals and minerals obſerve in their growth, how 
regularly they ſhoot, ferment, and, as it were, 
vegetate and regenerate ſalts, in their proper and 


conſtant figures, as our ingenious countryman, tui 
Dr Jordan obſerves at large in his diſcourle of an 
baths and mineral waters. mu 
ba. 

Of vegetables or plants. ar 

| Th 

I have now done with inanimate bodies both art 
{imple and mixed. The animate are, ne 
irſt, Such as are endued only with a vegetative $ lor 
foul, and therefore commonly called vegetables or $ cat 
plants; of which, if we conſider either their ſta- ter 
ture and ſhape, or their age and duration, we by 
ſhall find it wonderful: for why ſhould fome the 
plants riſe up to a great height, others creep u- tut 
n the ground, which perhaps may have equal San 


eeds ? nay, the leſſer plant many times the great- 
er ſeed. Why ſhould each particular fo obſerve *” 
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— its kind, as conſtantly to produce the ſame leaf 
1 for conſiſtency, figure, diviſion, and edging, and 
- bring forth the fame kind of flower, and fruit, 
2 and ijced? and that though you tranſlate it into a 
* * foil which naturally puts forth no ſuch kind of 
- plant, fo that it is ſome /5g9s ſpermaticos which 
s | doth eifect this, or rather tome intelligent plaſtic 
1 nature, as we have before intimated. For wha: 
t * account can be given of the determination of the 
- growth and magnitude of plants from mechanical 
t principles, of matter moved without the preti- 
e Adiency and guidance of ſome ſuperior agent? Why 
- may not trees grow up as high as the clouds or 
1  vapours afcend? Or it you lay the cold of the 


tuperior air checks them; why may they not 


t tpread and extend their lateral branches to far, 
* til their diftance from the centre of gravity de- 
* * prets them to the earth, be the tree never ſo 
d f high ? How comes it to paſs, that though by cul- 
, ture and manure they may be highly improved, 


f > and augmented to 4 double, trevie, nay, ſome a 
much greater proportion in magnitude of all their” 
parts, yet is this advance reilained within cer- 
rain limits? There is a maximum gud ie which 

they cannot exceed. You can by no culture or 

1 art extend a fennel ſtalk to the ſtature and big- 

neſs of an oak: then, why ſhould ſome be very 


e long-lived, others only annual or biennial? How 
r can we imagine, that any laws of motion can de- 
* termine the ſituation of the leaves, to come forth 
e by pairs, or alternately, or circling the ſtalk; 
e the flowers to grow ingly, or in company and 
iy tufts, to come forth in the boſoms of the leaves 
| and branches, or on the tops of branches and 
X I 2 
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ſtalks ; the figure of the leaves, that they ſhould 
be divided into ſo many jags or efcallops, and 
curioufly 1:Gented round che edges; as alto of 
the flower-leaves, their nunber and lite, the fi- 
gure and number of the [tamina and their apices, 
the figure of the itile and fezd-vellel, and the 
number of cells into which it is divided? That 
all chis be done, ani all chete parts duly propor- 
rioned one to another, there icems to be necel- 
* ſome intelligent plate nure, uch may 
erſtand and regulate the whole veconomy of 
tin E pl. ants; for this Cannot ve Lane Veaetative foul, 
becauſe chat is material and divitible toget ther 
with the body ; which appears, in that a branch 
cut off a planc will take root, and grow, and be- 
come a periect pre ittelf, as we hive already 
obſerved. J had alnoft forgot ten the complica- 
tion of the feed-leaves of tome plants in rhe feed, 
which is ſo ſtrange, that one cannut believe it to 
he done by matter, however moved by any laws 
or rules imaginable Some of them being to 
cloſe-plaited, and ſtraitly folded up and chruſt to- 
gether within the meinbranes of the feed, that 
it would puzzle a man to imitate it, and yet none 
of the fouls tticking or grow ing together; ſo that 
they may eaſily be taken out of their cates, and 
fpread and extended even with one's fingers. 
Secondly, If we conſider each particular part 
of a plant, we ſhall find it not without its end or 
vie ; the root, for its {iavility and drawing nou- 
riſhment from the earth; the fibres, to contain 
and convey the fap ; betides which, there is a 
large fort of veſſels to contain the proper and 
ſpecifie juice of the plant, and others to carry air 
for ſuch a kind of refpiration as it needeth ; of 
which we have already ſpoken, The outer aud 
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inner bark in trees ſerve to defend the trunk and 
boughs from the exceiles of heat and cold, and 
drought, and to convey the fap for the annual 
angmentation of the tree; for, in truth, every 
tree may in ſome ſenſe be fad to be an annual 
plant, both leaf, flower, and truir, 1 
from the coat that was fuperinduced over the 


wood the laſt year, which coat alſo never bear- 


eth any more, but together with the old wood 
ſerves as a form or block to ſuſtain the ſucceed- 
ing annual coat. The leaves before the gemma 
or bud be explicated to embrace and defend the 
flower and fruit, which is. even then perfectly 
formed; afterwards to preſerve the branches, 
flowers, and fruit, from the injurious of the ſum- 
mer-fun, which would too much parch and dry 
them, if they lay open and expoſed to its beams 
without any fthelter : the leaves, I ſay, qualify 
and contemper the heat, and ferve alto to hinder 
the rwo haſty evaporation of the moiſture about 
the root: but the principal ufe of the leaves {a5 
we learn of Signior Malphigii, Monſieur Perault, 
and Monlteur Mariotte) is to concoct and pre- 
pare the ſap for the nouriſhnent of the fruit, and 
the whole plant, not only that which afcends from 
the root, but what they take in from without, 
from the dew, moiſt air, and rain. This they 
rove, becauſe many trees, if deſpoiled oi their 

eaves, will die, as it happens ſometimes in mul- 
berry-trees, when they are plucked off to feed 
filk-worms. And becauſe if in ſummer- time you 
denude a vine-branch of its leaves, the grapcs 
will never come to maturity: but though you. 
expoſe the grapes to the ſun- beams, if you pluck 
not off the leaves, they will ripen notwithſtand- 
ing, That there's a regreſs of the fap in plans. 
3 
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from above downwards. and chat this deſcendent 
juice is chat which principaily nouriſhetli both 
fruit and plant, is clearly proved by the experi- 
ments of Signior Malphigii, and thoſe late ones 
of an ingenious countryman of our own, * Tho- 
mas Brotherton, Eiq; of which I thall mention 
only one ; that is, if you cut off a ring of bark 
from the trunk of any tree, that part of the 
tree above tl barked ring thall grow and increate 
in bigneſs, but not that beneath. 

But whether there be ſuch a conſtant circula- 
tion of the ſap in plants as there is of the blood 
in animals, as they would from hence inter ; 
there is ſome reaſon to doubt. I might add here- 
to the pleaſant and delectable cooling and refreſh- 
ing ſhade they afford in the ſummer-time: which 
was very mach eſteemed by the inhabitants of hot 
countries, who always took great delight and 

leaſure to fit in the open air, under ſhady trees. 
— that expreſſion fo often repeated in ſerip- 
ture, of every man's ſetting under his own vine, 
and under his 5wn fig-tree, where alſo they uſed 
to eat, as appears by Abraham's entertaining the 
angels under a tree, and ſtanding by them when 
they did eat, Gen. xviii. 8. Moreover, the leaves 
of plants are very beautiful and ornamental. 
That there is great pulchritude and comelineſs 


of proportion in the leaves, flowers and fruits | 


of plants, is atteſted by the general verdict of 
mankind, as Dr More and others well obſerve. 
The adorning and beautifying the temples and 
buildings in all ages, is an evident and undeniable 
teſtimony of this; for what is more ordinary 


with architects than the taking in leaves, and 


* Philoſophical tranſactions, Numb, 187. 
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flowers, and fruitage, for the garniſhing of their 
work ; as the Roman the leaves of achanthus fat, 
and the Jewiſh of palm-trees and pomegranates ? 
and theſe more frequently than any of the five 
regular ſolids, as being more comely and pleaſant 
to behold. If any man thall object, that comeli- 
neſs of proportion and. beauty is but a mere con- 
ceit, and that all things are alike handſome to 
men who have as good eyes as others; and that 
this appears by the variation of faſhions, which 
doth ſo alter men's tancies, that what e're-while 
ſeemed very handſome and comely, when it is 
once worn out of faſhion, appears very abſurd, 
uncouth, and ridiculous. To this I anfwer ; that 
cuſtom and uſe doth much in thoſe things where 
little of proportion and ſymmetry ſhew themſelves, 
or which are alike comely and beautiful, to diſ- 
parage the one, and commend the other ; but 
there are degrees of things; for (that 1 may uſe 
Dr More's words *) I dare appeal to any man 
that is not ſunk into ſo forlorn a pitch of dege- 
neracy, that he is as ſtupid to theſe things as the 
baſeſt beaſts, whether, for example, a rightly- cut 
tetraedrom, cube, or icolaedrom have no more 

ulchritude in them than any rude broken ſtone 
ying in the field or high-ways; or, to name 
other ſolid figures, which though they be not re- 
gular, properly fo called, yet have a ſettled idea 
aud nature, as a cone, ſphere, or cylinder, whe- 
ther the ſight of thoſe do not more gratify the 
minds of men, and pretend to more elegancy of 
mape, than thoſe rude cuttings or chippings of 
free-{tone that fall from the maſon's hands, and 
ſerve for nothing but to fill up the middle of the 
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wall, as fit to be hid from the eyes of men for 
their uglineſs ? and therefore it is obſervable, 
that if natnre ſhape any thing but near to this 
geometrical accuracy, that we take notice of it 
with much content and pleafure, and greedily 
gather and treafure it up. As if it be but exact- 
ly round, as thoſe ſpherical ſtones found in Cuba, 
and ſome alfo in our own land; or have bur its 
_ fides parallel, as thre rhomboideal felenites found 
near St Ives in Hnntingtonthire, and many other 
places in England. Whereas ordinary ftones of 
rude and uncertain figures we pafs by, and take 
no notice of at all. But though the figures of 
theſe bodies be pleafing and agreeable to our 
minds, yet (as we have already obſerved) 
thoſe of the leaves, flowers, and fruits of trees, 
more. And it is remarkable, that in the circum- 
ſcription and complication of many leaves, flowers, 
fruits, and feeds, nature affects a regular figure. 
Of a pentagonal or quincunial difpoſition, Sir 
Thomas Brown of Norwich produces feveral 
examples in his diſcourſe about the quicunx. And 
doubtleſs, inftances might be given in other re- 
gular figures, were men but obſervant. 

The flowers ſerve to cheriſh and defend the 
firſt and tender rudiments of the fruit; I might 
alſo add the maſculine or prohfic feed contained 
in the chives or apices of the ſtamina. Theſe, 


beftdes the elegancy of their figures, are many 


of them endued with ſplendid and lovely colours, 
and hkewne moſt grateful and fragrant odours. 
Indeed fuch is the beauty and luttre of ſome 
fowers, that our Saviour faith of the lilies of the 
kelds (which fome, not without reaſon, ſuppofe 
to have been tulips) that Solomon in all his glory 
was not grraped Ele ave of theſe. Aud it is ob- 
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ſerved by Spigelius, * That the art of the moſt 
kilful painter cannot fo mingle and temper his 
colours, as exactly to imitate or counterfeit the 
native ones of the flowers of vegetables. 

As for the ſeeds of plants, Dr More + eſteems 
it an evident ſign of divine providence, that every 
kind hath its feed: for it being no neceitary re- 
fult of the motion of the matter, (as the whole 
contrivance of the plant indeed is not) and it be- 
ing of fo great contequence that they have feed 
for the continuance and prop: gation of their own 
ſpecies, and al for the gratifying man's art, iſs 
duftry and ncceſſities, (fo much of huſbandry and 
gardening lyes in this) it cannot but be an act of 
countel to furnilh che ſeveral kinds of plants with 
their feeds. 

Now, the ſeed being fo neceſſary for the main- 
tenance and increate of the ſeveral ſpecies, it is 
worth the obſervation, what care ts taken ta {e- 
cure and preſerve it, being in ſome doubly and 
trebly defend d. As ter inftance, in the walnut, 
alinond, and plumbs, of all forts; we have firit 
a thick pulpy covering, then a hard ſhell, within 
which is the feed inclofed in a double membrane. 
In the nutmeg another tegument is added beſides 
all theſe, viz. the mace between the green peri- 
carpium and the hard ſhell, immediately inclotng 
the kernel. Neither yet doth the exterior pulp of 
the fruit or per carpium ferve only for the 1 
and tecurity of the lecd, whiltt it hangs upon the 
plant, but after it is mature and fallen upon the 
earth, for the {tercora:ion of rhe foil and pro- 
motion of the growth, though not rhe firſt ger- 
mi nation of the le ninal plant. Hence (as Petrus 


* Ifag. ad ren herbariam. 
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de Creſcentiis tells us“) huſbandmen, to make 


their vines bear, manure them with vine-leaves, 
or the huiks of expreſſed grapes ; and they ob- 
ferve thoſe to be moſt fruictul which are ſo ma- 
nured with their own: which obſervation holds 
true alſo in all other trees and herbs. But beſides 
this uſe of the pulp, or pericarpium, for the 
guard and benefit of the feed, it ferves allo by a 
{econdary intention of nacure in many fruits for 
the food and ſuſtenance of man and other animals. 

Another thing worthy the noting in feeds, and 
argumentative of provideace and detign, is that 
papoſe plumage growing upon the tops of ſome 
of them, whereby they are capable of being wat- 
ted with the wind, and by that means ſcattered 
and difjeminared fur and wide. 

Furthermore; moſt feeds having in them a ſe- 
minal plant periectly formed, as the young is in 
the womb of animals, the (legant complication 
thereof in ſome ſpecies is a very pleaſant aud ad- 
mirable ſpectacle; fo that no man that hath a ſoul 
in him can imagine or believe it was fo formed 
and folded up wirhout wiſdom and providence. 
But of this I have ipoken already. 

Laſtly, The immenſe ſmallneſs of fome ſeeds, 
not to be ſeen by the naked eye, to that the num- 
ber of ſeeds produced at once in ſome one plant, 
as for example, reedmace (Tipha paluſtris) haris- 
tongue, and many forts of ferns, may amount to 
a million; is a convincing argument of the infi- 
nite underſtanding and art of the Former of them. 

And it is remarkable that ſuch moſles as grow 
upon walls, the roots of houſes, and other high 
places, have ſeeds ſo exceſſively ſmall, that when 
thaken out of their veſſels they appear like vapour 


® Serie. L 3 6. & 


N 
2 


> 
by 
= 


LS 


* 


Part I. in the CREATION. 107 


or ſmoke, ſo that they may either aſcend of them- 
ſelves, or by an ealy impulle of the wind be rai- 
ted up to the tops ot houtes, walls or rocks; and 
ve nced ro. wonder how the moſles got thither, 
or imagine they ſprung up ſpontaneouſly there. 

I raight alto tak: notice of many other particu- 
lars concerning vegetables; as, firſt, that becauſe 
they are deligned for the food of animals there- 
tore nature hath taken more extraordinary care, 
and made more abundant provition for their pro- 
pagation and increcie; lo that they are multiplied 
and propagated, not only by the feed, but many 
alſo by the root, producing,,oft-fets, or creeping 
under ground; many by ſtrings or wires running 
above ground, as ſtrawberry, and the like; ſome 
by ſlips or cuttings, and ſome by ſeveral of theſe 
ways. And for the ſecurity of ſuch ſpecies as are 
produced only by feed, it hath endued all ſeed with 
a laſting vitality, that ſo if by reaſon of exceſſive 
cold or drought, or any other accident, it hap- 
pen not to germinate the firſt year, it will con- 
tinue its foecundity, I do not ſay two or three, 
nor {1x or ſeven, but even twenty or thirty years; 
and when the impediment is removed, the earth in 
fit caſe, and the ſeaſon proper, ſpring up, bear 
fruit, and continue its ſpecies. ence it is that 
plants are ſometimes loſt for a while in places 
where they formerly abounded; and again, after 
ſome years, appear new : loſt, either becauſe 
the ſprings were not proper for their germinati- 
on, or becauſe the land was fallowed, or becauſe 
plenty of weeds or other herbs prevented their 
coming up and the like; and, appearing again, 
when thefe impediments are removed. Secondly, 
That ſome ſorts of plants, as vines, all torts of 
pulſe, hops, briony, all pomiferous herbs, pum 
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pions, melans, gourds, cucumbers, and divers 
other ſpecies, that are weak and unable to raiſe 
or ſupport themſelves, are either endued with a 
faculty of twining about others that are near, or 
elie furniſhed with claſpers and tendrils, hereby, 
as it were with hands, they catch hold of thein, 
and{orampingupon trees, ſhrubs, hedzrs, or poles, 
they mount up to a great height, and tecure them- 
ſelves and their fruit. Thirdly, That others are 
armed with prickles, and thorns, to ſecure them 
from the browzing of beaſts, as alto to ſhelter o- 
thers that grow under them : moreover, they are 
hereby rendered very uſeful to man, as if deſign- 
ed by nature to make both quick and dead hedges 
and fences. The great naturaliſt Pliny, hath gi- 
ven an ingenious acount of the providence and 
deſign of nature in thus arming and fencing them, 
in theſe words: Inde (ſpeaking of nature) excogi- 
tavit aliquas aſpectu hiſpidas, tactu truces, ut lan- 
tum non vocem iſſius naturae fingentis illas, rati- 
onemque reddentis exaudire videamur, ne ſe depaſ- 
cat avida quadrupes, ne procaces manu rapiant, 
ze u2pl-tta veſtigia obteraat, ne inſidens ales in- 
* ＋ his muniendo aculeis teliſque armando, re- 
mediis ut ſulva ac tuta ſint. Ita hoc quaque quod 
in tis odimus homi um cauſa excogitatum eft. 

It is worthy the noting, that wheat, which is 
the beſt ſort of grain, of which the pureſt, moſt 
favoury and wholefome bread is made, is patient 
of both extremes, heat and cold, growing and 
bringing its ſeed to maturity not only in tem 
rate countries, but allo on one hand in the cold 
and northern, viz. Scotland, Denmark, &c. on 
the other, in the hotteſt and moſt ſoutherly, as E- 
gy pt, Barbary, Mauritania, the Eaſt- Indies, Gui- 
nea, Madagaſcar, &c. ſcarce refuſing any climate. 
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Nor is it Jeſs obſervable, and not to be com- 
memorated without acknowledgment of the di- 
vine benignity to us, that (as Pliny rightly notes) 
nothing is more fruitful than wheat, Quid ei na- 
tura (faith he) | rectius, naturae parrens | tribuit, 
quad eo maxime hominem alit, utpote cum e mndis, 
i et aptum ſolum, quale in Byzacio Africae camps, 
centeni quinquagiuta modi i reddentur. MNiſit ex en 
loco Divo Auguſto procurator ejus ex und gran 
ww credibile dictu) 409 pancis minus germina : 
Mifit et Neroni ſimiliter 360 ſtipulas ex ung grand 
© Which fertility, nature (he ſhould have faid, 
the Author of nature) hath conferred upon it. 
« becanſe it feeds man chieily with ic. One 
bputhel, if fown in a fit and proper foil, fuch as 
is Byzachium, a field of Africa, yielding 750 of 
annual increaſe. Angultus's procurator fent 
him from that place 400 within a few blades 
« ſpringing from the ſame grain: and to Nero 
« were tient thence 260.” It Pliny, a heathen, 
could make this fertility of wheat argumentative 
of the bounty of God to man, making ſuch plen- 
tiful proviſion for him of that which is of molt 

leaſant taſte and wholeſome nouriihment; ſurely 
it ought not to be patſed over by us Chriſtians 
without notice taking and thankigiving. 

As for the ſignatures of plants, or the notes 
impreſſed _ them, as indices of their virtues, 
though * ſome lay great ſtreſs upon them, ac- 
counting them ſtrong arguments to prove, that 
ſome underſtanding principle is the higheſt crigi- 
nal of the works of nature, as indeed they were, 
could it certainly be made appear, that there vere 
ſuch marks deſignedly ſet upon them; becaute all 
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that I find mentioned and collected by authors, 
ſeem to me to be rather fancied by men, than de- 
ſigned by nature to ſignify or point out any ſuch 
virtues or qualities as they would make us be- 
lieve. I have ellewhere, I think upon good 
grounds, rejected them: and finding no ;reaſon, 
as yet, to alter my opinion, I ſhall not further 
in{iſt on them: bowbeit, I will not deny, but 
that the noxious and malignant plants do mayy 
of them diſcover ſomething of their nature by t 
lad and aclancholic vitage of their leaves, flowers, 
and frui:, And that I may not leave that head 
wholly untouched, one obſervation I ſhalt add re- 
lating to the virtues cf plants, in which I think 
there is ſomething of truth; that is, that there 
are, by the wile ditpoliticn of providence, ſuch 
{pecies of plants produced in every country, as 
are moſt proper and convenient for the meat and 
medicine of the men and animais that are bred 
and inhabit there: in fo much, that Solemander 
writes, that from the frequency of the plants 
that ſprung up naturally in any region, he could 
eaſily gather what endemial d.ſeafes the inhab:- 
tants hereof were ſubject to: fo, in Denmark, 
Friezland, and Holland, where the ſcurvy utuat- 
7 reigns, the proper remedy thereof, icut v y - 
grals, doth plentifully grow. 


Of bodics enaued with a ſenſitive ſoul, ar animals. 


I proceed now to the conjuleration of animate 
bodies endued with a ſenſitive toul, called ani- 
mals. Of theſe I ſhall only make ſome general 
obſervations, not curiouſly conſider the parts of 
each particular ſpecies, fave only as they ſerve 
for inſtances or examples. 
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Firſt of all, Becauſe it is the great deſign of 
Providence to maintain and continue every ſpe- 


' cies, I ſhall take notice of the great care and a- 


bundant provii:on that is made for the ſecuring 
this end. Quanta ad eam rem vis, ut in ſiio qua:- 
due genere permuncat? Cie Why can we imn- 
cine all creatures ſhould be made mole and female 
Fat to this purpoſe ? Why ſtould there be im- 
ptantel in each ſex fuch a vehement and life-laſt- 
mg appetite of copulation? Why in 1iviparons 
animals, if the time of geflation, ftould the 
nouriſhment be carried to the embryon in the 
word, which at other times goech not that way ? 
when the young is brought forth, how comes all 
the nourilhment then to be transferred from the 
womb to the breaſt or paps, leaving its former 
channel, the dam at ſuch time being tor the moſt 
part Jean and ill-favoured? To all this I might 
add, as a great proof and inſtance of the care that 
is taken, and proviſion made for the preſervation 
and continuance of the ſpecies, the laſting foecun- 
eiity of the animal feed or egg in the females of 


man, beaſts, and birds, I fe, the animal ſecd. 


hecauſe it is to me highly probable, that the fe- 
males, as well of beaits as birds, have in them, 
trom their firſt formation, the ſeeds of all the 
young they will afterwards bring forth, which, 
hen they are all ſpent and exchavited, by what 
eas foever, the animal becomes barren and ef— 
tete. Ihe ſceds in ſome ijccies of animals con- 


tnue fruit), and apt to take life by the admix- 
tare of the nudle- ſced fifty years or more, nd in 
eme birds forrſ:ore or an hundred. Here | can- 
not omit one very remarkable cbiervation 1 fd 
in Cicero; Atau wut intelliparns (faith he, 11 
b:ram eſſe firtuitum, ſed have mud frovideae fu- 
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lertifgque naturae ; quae mulliflices foetus procre- 
ant, ut ſues, wt Canes, Lis mamma um data e/t 
nulticudo, quas eafuem Paucas habent eae beſtiae 
que parca gignunt, * That we may underſtand 
«+ that none ot theie things (he had been ſpeaking 
of) is fortuitous, but that all are the effects of 
e provident and ſagacious nature; multiparous 
quadr upcds, as fw ne, as dogs, are furnithed 
« witha muititude of pips: Whereas thote beaſts 
& which bring forth ſew, have but a few. 

That flying creatures of the greater tort, that 

birds, ſhould ali lay eggs, and none brin 

fo th live young, is a maniieſt argument of Di- 
vine providence, . ther eby their preſer- 
vation and fecurity, that there might be the more 
plenty of them; and that neither the birds of 
prey, the ſerpent, nor the fowler, fhould ſtraiten 
their generation too much: for if they had been 
v:viparous, the burden of their womb, if they 
had brought forth any competent number at a 
time, bac been ſo great and heavy, that their 
wings would have failed the em, and they become 
an eaſy prey to ther enemies: or, if they had 
brought but one or two at a time they would 
have been troublcd all the vear long with feed- 
ing their young, or bea-ing : chem in their womb 4 

This mention of feeding their voung puts me. 
in mind of two or three cduliderable obler vations 
1 cferrins thereto, 

Firſt, Seeing it would be for many rcaions in- 
convenicnr for birds to give {uck, and yet no lets 
in convenient, if not dd tuctive, to the chicken 
upon ecluſion, of a luden, to make fo great 
a change in its digt, as to pals from — to hard 


+ Dr Morc's antidote againſt Atheiſm, l. 3. c. 9. 
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food, before the ſtomach be gradually conſolida- 
ted, and by uſe ſtrengthened and habituated to 
gr ind and concoct It, and its tender and pappy 
fleth fitted to be nouriſhed by fuch ſtrong and ſo- 
lid diet, and before the bird be by little and lit- 
tle accuſtomed to uſe its bill, and gather it up, 
which at firſt it doth but very ſlowly and imper— 
fecily ; therefore natvre hath provided a large 
yolk in every egg. a great part whcreo! remain- 
eth after the chicken is hatched d, and is taken up 
and incloſed in its belly, and by a channel made 
on purpole, received by degrees into the grits 

and terves inftcad of mike to nonrith the Oh * 
for a conſiderable time; vw hich ncvertheleſs mean- 
while feeds itſelf by tie mouth a little at a uns, 
and gradualiy more and moi e. 4s It gets a Fer- 


fecter ability and habit of gathering u 5 its meat, 


and its ſtomach is frengebencd to macerate and 
concoct it, and its fleth har dened and * to Le 
nourithed by it. 

Secondiy, That birds which feed their yours 
in the neſt, though in all likelihood they bave no 
ability of counting the number of them, fhould 
yet (though they bring but one morie] of meat at 
a time, and have not fewer, it may be, than fe- 
ven or eight young in the reit together, which 
at the return of their dams, do ail at once with 
equal greedineſs, hold up their heads and gape) 
not omit or forget one of them, but feed them all, 
v hich, unleſs they did careſully obſerve rnd re- 
tain in memory which they nad fed, which not, 
were impoitbie to be done: tus, I Cav, ſeems to 
me mol} ſtrange and admirable, and beyond the 
poſſibility of a mere machin- to per form. 

Another experiment I ſhall add, to prove, that 


though birds have not an cxact power of num 
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bering, yet have they of diſtinguiſhing many fron. lj 
tew, and knowing when they come near to a cer- n 
tain number: and that is, that when they have N 
laid ſuch a number of eggs as they can conveniently 3 
cover and hatch, they give over, and begin to 3 
lit, not becauſe they are neceſſarily determined n 
to ſuch a number; for tliat they are not, as is = 
dear, becauſe they are in abilicy to go on and 1 
lay more at their pleaſure, Hens, for example, 3 
if you let their eggs alone, when they have laid 1 
fourteen or fiftecn, will give over, and begin to * 
it; whereas, it you dily withdraw their eggs, u 
they will go on to lay hve times that number: 
vet ſome of them are fo cunning, that if you. Ta 
teave them but'one egg, they will not lay tov ir, is 
but forſake their nett.) This holds not only in 1 
domeſtic and manſuete birds; for then it might =” 
be thought, the effect of cicuration or 11:!{titutior, L- - on 
+ but alſo in the wild: for my honourc: friend, 7 
Dr Mar Liſter, informed me, that of his own. „ mm 
knowledge one and the fame ſwallow, by the WM. 
— of her eggs, procecded to lay : 
nineteen ſucceſſively, and then gave over; as [ m 
have + elſewhere noted. Now, that I am upon fe 
this ſubject of the number of eggs, give me leave po 
to add a remarkable obſervation reierring there- cu 
to, viz, that birds, and ſuch oviparous creatures, ad 
as are long-lived, have eggs enough at firſt con- th 
ceived in them to ferve them for many years lay- cu 
ing, probably for as many as they are to live, ap 
allowing ſuch a proportion forwevery year, as . ei! 
vill ſerve for one or two incubations; whereas eg 
inſects, which are to breed but once, lay all their po 
eggs at once, have they never ſo many. Now, the 
wi 
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had theſe things been governed by chance, I fee 
no reaſon why it ſhovld conſtantly fall out fo. 
Thirdly, The marvellous ſpeedy growth of, 
birds that are hatched in neſts, and fed by the 
old ones there, till they be fledged, and come al- 
moit to their full bignets; at which perfection 
they arrive within the ſhort term of about one 
fortnight ; ſecms to me an argument of providence, 
deligning thereby their preſervation, that they 
might not lye long in a condition expoſed to the 
ravine of any ver:nine that may find them, being: 
utterly unable to efcape or ſhift for themſelves. 
Another and no lets effectual argument may be 
taken from the care and providence «fed for the 
Iritching and rearing their young. And, firſt, 
1hey earch out a lecyet and quiet place where 
they way be fecure and undiſturbed in their in- 
cubition; then they make themielves nefls, every 
one after his kind, that ſo their eggs and young 
may lye foft and warm, and their exclation and 
growth be promoted. Theſe neſts are fome of 
them ſo elegant and artificial, that it is hard for 
man to inmcate them or make the like. I have 
ſcen neits of an Indian bird fo artificially com- 
poſed of the fibres, I think, of ſome roots, ſo 
curioully interwoven and platted together, as is 
adinirable to Lechold: wich nefts they hang on 
the ends of twigs of trees over the water, to e- 
cure their eggs and young from the ravage of 
apes and monkies, and other beaſts, that might 
elſe prey upon them. After they bave laid their 
eggs, how diligently and patientiy do they fit u- 
pon thein till they be hatched, ſcarce a'turding 
themſelves time to go off to get them meat! Nay, 
with ſuch an ardent and inmperuous deſire of ſit— 


ting are they iafpired, tha: if you tale away ail 
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their eggs, they will fit upon an empty neſt: 
and yet one weuld think that fitting were none 
of the moſt pleaſant works. After their young 1 
are hatched, for ſome time they do almoſt con- c 
ftantly brood them under their wings, leſt the t 
cold, and ſometimes perhaps the heat, ſhould ' \ 
harm them. All this while allo they labour hard t 
to get them food, ſparing it out of their own bel- c 
lies, and pining themiclves almoſt to death, ra- k 
ther than they ſhou'd want. Morcaver, it is ad. h 
mirable to obterve with what courage they are. 

at that time inſpired, that they will even venture 7 

their own lives in defence of them. The moſt ti- t. 
morous,' as ens and geeie, become then fo cou— y 
ragious, 28 to Gare to fly in the tace of a man p 
that ſnall moleft or diſquiet their young, which 65 
would never do ſo much in tleir own defence. 40 
Thete things being contrary to any motions of | 6 
ſenſe, or inſtinct of felf-preſer vation, and fo emi- 40 
nent pieces of ſcif-denial, muſt needs be the works 3 
of Providence, for the continuation of the ſpe- MR 
cies, andupbolding. of the world: eſpecially if | « 
we conſider, that all theſe pains are beltowed u- er 
pon a thing which takes no notice of it, will ren- 6 
der them no thanks for it, nor mike them any 66 
requital or amends ; as alſo, that after the young « 
is come to ſome growth, and able to fiir for it- " 
felf, the old one retains no ſuch itorge to it, takes 66 
no further care of it, but will fall upon it, and | 6 
beat it ndifferently with others. To theſe I] ſha}l 6 


add three obſervations more,@gclating to this 
head. The tirit borrowed of Dr Cudworth, Sy- 
ſtem, p. 69. One ching neceſlary to the conſer- 
vation of the ſpecies of animals; that is, the keep- 
ing up conſtantly in the world a due numerica! 
proportion between the ſexes cf nale and female, 
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doth neceſſarily infer a ſuperinten ding providence. 
For, did this depend only upon mechaniſin, it can- 
not well be conceived, but that in ſome ages or 
other there ſhould happen to be all males or all 
females, and ſo the ſpecies fail. Nay, it cannot 
well be thought otherwiſe, but that there is in 
this a provicence, fuperior to that of the plaſtic 
or ſpermatic nature, which hath not fo much of 
knowledge and ditcretion allowed to it, as where- 
by to be able to govern this aitair, 

The fecond of Mr Boyle in his treatife of the 
High veneration man's inte lect owes te dd, p. 32. 
that is, the conveniency of the ſeaſon (or time of 
year) of the production of animals, when there is 
proper ſood and entertainment ready for them. 
So we ſeœe, that, according to the uſual courſe _ 
ot nature, lambs, kids, and many other living 
creatures, are brought into the world at the 
« ſpring of the year; when tender graſs, and 
other nutritive plants, are provided for their 
„ food. And the like may be obſerved in the 


production of ſilk-worma, (yea, all other 


erucas, and many inſects more) “ whoſe eggs, 
according to nature's inftitution, are hatched 
when mulberry-trees begin to bud, and put 
« forth thole leaves, whereon thote precious 
« infects are to fecd; the aliments being ten- 
„der, whilit the worms them.e'ves are ſo, and 
growing more {lrong and iubſtantial, as the 
« jafects increaſe in vigour and bulk.“ To: 
theſe I mall add another inſlance, that is, of the 
waſf . whoſe breeding is deferred till ater the 
[unmer-(olftice, - few of them appearing beiore 
July: whereas one would be apt to think the vi- 
gorous and quickening heat of the fun, in the 
youth of the year, ſnould proveke them to gene- 
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rate much ſooner : | provoke them, I ſay, be- 
cauſe every waip's neit is begun by one great 
mother-wa{p, which overlives the winter, lying 
hid in ſome hollow tree or other latibulum ; | be- 
cauſe then, and not till then, pears, plumbs, and 
other fruits, deſigued principally for their food, 
begin to ripen. 

The third is mine own, That all inſeds which 
do not themlelves feed their young. nor treaiure 
up proviſion in ſtore for their iuttenance, lay thar 
eggs in ſuch places as are moit convenient for 
their excluſion, and where, when hatched, their 
proper food is ready for them: fo, for example, 
we fee two forts of white burterfiies faſtening 
their eg7s to cabbage- leaves, becau'e they are fit 
aliment for the caterpillars that come of them; 


whereas, ſhould they affix them to the leaves of 
a plant improper for their food, ſuch caterpillars 


muſt needs be loſt, they chuling rather to die 
than to de of ſuch plants; for that kind of in- 
ſect (Ing caterpillars) bath a nice and delicate 
palate, ſole of tem feeding only upon one par- 
ticular ſpectes of plant, others on divers indeed, 
bu: thoſe o the ſame nature and quality, utter- 
ly refuſing them of a contrary. Like inſtances 
might be produced in the other tribes of inſects, 
it being perpetual in all, (if not h:ndered or im- 


* /* — * . . 
priſoned) electively to Jay their eggs in places 


where they are ſeldom loſt or mifcarry, and where 


they tave a ſupply of nouriſlunent for their young, 
fo ſoon as they are hatched, and need it : where- 
as, ſliould they ſcatter them careſsly and indeter- 
ently in any place, the greateit part of the young 
would in all lkel:hvoed periſh ſoon after their ex- 
cluſion, for want of foods and fo their numbers 
continually decrealing, the whole ſpecies in a few 
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Creator hath given ſuch a nature and tempera- 
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years would be in danger to be loft. Whereas 
no ſuch thing, I dare fay, hath happened ſince 
the firſt creation. 

It is here very remarkable, that thoſe inſects. 
for whoſe young nature hath not made proviſion 
of ſufficient ſuſtenance, do themtelves gather and 
lay up in ſtore for them. So, for example: The 


bee, the proper food of whole * eluae 1s honey, - 


or perchance erithace, (which we Englith bee- 
bread) neither of which viands being any where 
to be found amaſſed by nature in quantity ſuffici- 
ent for their maintenance, doth kerfelf with ur- 
wearied diligence and induſtry, flying from flower, 
to flower, collect and treaſure thein up. 

To theſe I ſhall now add an obſervation of Mr 
Lewenhoeck's, concerning the ſudden growth of 
ſome ſorts of inſects, and the reaſon of it. 

It is (faith he) a wonderful thing, and worthy 
the obtervatien, in fle{h-flies, that a ffũmaggot. 
in five days {pace after it is hatched, azrives at 
its full growth and perfect magnitude. For if to 
the pertecting of it there were required, ſuppoſe 
a month's time or more, (as in ſome other mag- 

ots is necdful) it is mpottible that abont the 
tlummer-ſolitice any fuch tles ſhould be produced, 
becauſe the fly maggots have ro ability to fearch 
out any other food than that wherein they are 
_— by their dams. Now this food, fuppole it 
de lleth, fill, or the intrails of beafts, lying in 
the fields, expoſed to the hot ſun- beams, can laft 
bur a few days in caſe and condition to be fit ali- 
ment for theſe creatures, but will ſoon be quite 

arched and dried up, and therefore the molt wife 


* Bee Magot. 
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ment to them, that within a very few days they 
attain to their juſt growth and magnitude; where- 
as on the contrary, other maggots, who are in 
no ſuch danger of being ſtraitened for food, con- 
tinue a whole month or more before they give 
over to eat and ceale to grow. He proceeds rur- 
ther to tell us, that ſome ol theſe fly-maggots 
which he fed daily with freſh meat, he brought to 
perfection in four days time; ſo that he conceives, 
that in the heat of ſummer, the eggs of a fly, or 
ihe maggots contained in them, may in lefs than 
a month's fpace run through all their changes, 
and come to perfect flies, which may themſelves 
lay again. 

S. <4 I ſhall take notice of the various 
ſtrange inftincts of animals, which will neceſlari- 
ly demonſtrate that they are directed to ens, un- 
known g them, by a wiſe ſuperintendent : As, 
1, l cr-atures thould know how to defend 
tends. and offend their enemies, where their 
e iiehfituate, and how to make 
uſe of Wa A ca ill ſo manage his head as 
though he would püfli with horns even before 
they ſhoot. A boar knows tie uſe of his tuſnies; 
a dog of his teeth; a horſe of his hoofs; a cock 
of his ſpurs ; a bee of her (ting; a ram will batt 
with his head, yea though he be brought up tame, 
and never faw that manner of fighting. Now, 
why another animal which hath no horns thould not 
make a ſhew of puſhing, or no ſpurs, of ſtriking 
with his legs, and the like, I know not, but that 
every kind is providentially directed to the uie of 
its proper and natural weapons. 2. That thoſe 
animals that are weak, and — neither weapons 
nor courage to fight, are for the moſt part crea- 


ted ſwift of foot or wing, and ſo being naturally 


ev -A -- - pn oo fart 


- 
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ſe pullis natura duce. 
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timorous, are both willing and able to ſave them- 
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felves by flight. 3. That poultry, partridge, and 
other birds, ſhould at the firit tiphr know birds 
of prey, and make fign of it by a peculiar note 
of their voice to their young, who preſently 
thereupon hide themſelves ; that the lamb ſhould 
ackuowledge the well its enemy, thaugh it had 
never ſcen one before (as is taken for granted b 

molt naturaliils, and may fer ought I know be 
truc) argues the providence of nature, or more 
truly the Cod of nature, who for their PFecerya- 
tion hath put ſuch an iuſtinct into them. 4. That 
young annals, as 1001 as they are brought forth, 
mould hnow cher ived ; as for example, ſuch as 
are nouriiked with milk preſently find their way 
to the p- p, aid luck at them; whereas none of 
thoſe that ure not deſigned for that nouriſhment 


ever oſfer to tuck, or ſeek out any ſuch food. 


Again, 5. That ſuch creatures as are whole-toc:- 
ed or fin-tocd, viz. iome birds, and quadrupcc, 
are naturally dirccled tage into the water, and 
{wim there, as we ſee Meklings, tha” batched 
and led by a hen, if ſhe brings them to the brink 
of a river or pond ot water, they preſently 
leave her, ind in they go, though they never ſav 
any ſuch thing done betore, and though the hen 
clucks and calls, and doth what ſhe can to kee 

them out. This Pliny takes notice or, Lit. Nat. 
lib. 10. cap. 55. in theſe words, ſpeaking of hens : 
Super omnia cft anatum vis ſubditis atque e 
admiratin, primo non plane agniſcentis fuetum : 
mox iucertas incubitus ſullicite comvecantts : f1f+ 
tremo lamenta circa piſcinge ſtagua, mergentious 
So that ve ſee every part 
in animals is fitted to its uſe, and the knowledge 


of this uſe put into them: for neither do any 


L 
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fort of webb-footed fowls live conſtantly upon 
the land, or fear to enter the water, nor any 
land-fowl fo much as attempt to ſwim there. 
6. Birds of the fame kind make their neſts of the 
lame materials, laid in the ſame order, and ex- 
actly of the ſame figure; ſo that by tlie ſight of 
the neſt one may certainly know what bird it be- 
longs to; and this they do though living in diſtant 
countries, and though they never ſaw nor could 
tes any nelt made, that is, though taken out of 
the ne!t and brought up by hand; neither were 
any cf the fame kind ever obierved to make a 
ditterent neſt, either for matter or taſhion : This, 
together with the curious and artificial conten- 
ture of ſuch neſts, and their fitneſs and conveni- 
ene er the reception, hatching, and cherithing, 
the eggs and young of the reipective builders 
(which save before taken notice of) is a great 
argumeg ea ſuperior Author of choir and ather 


ratußg oo hath endued then wil theſe inſtincts, 
whe l ere acted and driven to 
bring MM themicives aim not at (ſo 
far as but are directed to; tor 


> 


(as Ariſtotle obſerves) 7: 164, wee erna, ure Gur 
anozuing Tx, They act not by art, neither do 
they inquire, ne:ther do they deliberate about 
what they do.“ 

And therefore, as Dr Cudworth ſaith well, they 
are not maſters of that wiſdom according to which 
they act, but only paſſive to the inſtincts and im- 
preiſes thereof upon them. And indeed to affirm, 
that brute-animals do all theſe things by a know- 
ledge of their own, and which themſclves are maſ- 
ters of, and that without deliberation and con- 
fultation, were to make them to be endued with 


a molt perfect intelle&, far tranſcending that of 


F 


1 
| 
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human reaſon; whereas it is plain enough, that 
brutes are not above conſultation, but Hetow it, 
and that theſe inftincts of nature n thein are no- 
thing but a kind of fate upon them. 

The migration of birds from an hotter to 2 cold— 
er country, or a colder to an hotter, acc. rang 
to tne f2aions of the year, as their - = W 1, 1 
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know not how to give an account of, it is lo 
ſtrange and adm rabie, What moves rv to nis 
their quarters? You vill ſay, the dilagreeal:.£::c:5 


ef the tem :per of the air to the contlizuc! 1: of 
their bodies, or want of But me 


they to be directcd to the place yearly, ug! 
ſometimes but a little i the — to 
the Baſſe of Edinburgyhieh, which thay e 
not potlibly lee, _ could have no | 
upon them that way The cold or the heat 
po y drive — in a right line fru e 
ut that they thou!d impel land-birds t 


they can ee 


_ 
over a wide occan, of 


is ſtrange and unaccou 
that the fight of fo much 
of drowning, fhov!d avere 
ver, or difagreeo>;encls of the temper of the air. 
Leiides, how come they to tteer their courte a- 
rich: to their ſeveral quarters, which before tHe 
eompaſs was invented was hard tor a man him- 
elf ro do, they being not able, as I noted before, 
to fee them at "had viitance? Think we that the 


onatis, for mitance, could ce zuite erais the 
Niedicerrancan-Ser ? and ve* it is car they By 
out of Maly into Africa, lighting many tines on 


tips in the micht or the tea, to reſt then:felves 
when tired and peut wich fing. That they 
mould thus finift places, is very convenient for 
them, ans accordibgly we {oo they do it:; which 


32 
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ſcems to be impoſſible they ſhould, unleſs them. 
felves were endued with reaſon, or directed and 
acted by a fupericr intelligent cauſe, 

The lke may be ſaid of the . Ne of di- 
vers forts of fihes: as for examples dne ſal non, 
which from the ica yearly aſcends up a river ſome- 
times 409 or £09 miles, only to ca{t their [pawn, 
and ſecure it in banks of fand, ior the preierva- 
tion of it till the young be hatched or excluded, 
and then return to ſea : again. How theie crea- 
tures, whem they have been wa ndering a long 
ihould again find out and 
the ſane rivers, ſeems to 
ly accountable, without 
the direction of a ſupe- 
That — they have no teeth 
ration of their food, 


the more — 2 comminution of 
1 or gzzards, ſwallow down 


cr o_— tO er hard bodies; and, 
b Yael _—_ proper for that uſe, 
{108 * F their bills, to feel whe- 
ther t bug angular, for their turns, 


which, if ghey find them not to be, they reject 
them; hen theſe, by the working of the to- 
mach, are worn ſmodth. or too fmall for their 

1e, they vold them by liege, and pick "P others. 
That thete are of great ue to them tor the grind- 
wo of Th Cr meat, there is NG doubt. And 1 have 
Gferved in birds that have been kept ap in hou— 
7 — re they could get no pebbles, the very 


volhs of their eggs have changed colour, and be- | 


come a great deal paicr than theirs who have 


their liberty to go abroad. 
— 1 habe obterved in many birds, the 


* 
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be much dilated, and thick ſet, or as it w ere 
granulated, with a multicude of glandules, cach 
whereof was provided with its excretory vciel, 
out of which, by aa eas preture, you might 
* Mee or pap, which ferved tor the fame 
ute which the ſaliva doth in quadr upecds, that is, 
for the macerating and diſſolution of the mcat in- 
to-a chyle : for git the faliva, notwithitanding 
*Its intipidnets, hain a notable \ irtue of macerat- 
ing and diflolving bodies, appe "rs by the effects 
it las h in killing of que ' LAGS Wcniing ot 
dons like leaven or v arts. 
and evring other cut Dc 
times exulcerating the SR 

Give me leave ro dean e r 
cer nia birds, v 108 5 pere = 
roo hour: '\ 1.) indecent wires ry 220 
a diiconrie as this; yo bern 
the providence of nt . 
lineis, and ſome gre 
the obſerving, I need 
tice of it; that is, that 
fed in tie neſt, the excr i 
one time is ſo viicid, chat it hang ether in a 
great lump, as if ic were incleſeq in a film, | E 
that it may eafily be taken up and carried away 
by the old bird in her bill: betides, by a ſtrange 
inſtinct, the young bird clevates her hinder parts 
to hi gu, for the mott part, that ſhe ſeldom fails 
to catt what comes irom her clear over the ſide 
ot the neſt. So we tee here is a double provitiun 
made to keep the ne: t clean, which, it ic u ere 
defiled wich ordure, tie young ones mult neceL 
rily be utterly marred and ruined. 

The bee, a creature cf the loweſt forms of 

animals, ſo that no man can ſuſpect it to have 


L 3 


no- 
t are 
ded at 
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any conſiderable meaſure of underſtanding, or to 
have knowledge of, much lets to aim at, auy end; 
yet makes her combs and cells with that geome- 
trical accuracy, that ſhe mult needs be acted by 
an inſtinct implanted in her by the M Author 
of nature; for, firſt, She plants them in a per- 
pendicular poſture, and fo cloſe together, as with 
conveniency they may, beginr at the top, and 
working downwards, that fo no room may 6 loft 
in the huve, that the may have eaſy acceſs to 
all the cal Tells. Pelides, the co:bbs be- 
ig wa is, wich cells on each 
licle dr partition-wall, could 
il E 10 convenientiy, iftat 
a the honey; then the 
il geometricallv and 
hematician Eappus 
— D his third * of 
irt of J. (faith he, 
Convenient that they 
Mere one ro another, 
le there would be emp- 
ty ſpa ne them, to no ute, but to 
the weak ind Thoiling of the work, if any 
thing ſhould Fergn there; and, therefore, though 
a round figure be mutt capacious for the honey, 
and moſt convenient tor the bee tc creep into, 
yet did ſhe not make choice of that, becauſe then 
there muſt have been triangular ipaces left void. 
Now, there are only three rectilineous and or- 
dinate figures, which can ſerve to this pur pole 5 
and inordinate, or unlike ones, mult have been 
not only lets elegant and beautiful, but unequal. 
| Ordinace figures are fuch as have all their tides 
And all their angles equal. } The three ordinate 
figures are, triangles, ſquares, and hexagons ; 


Lu 
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for the ſpace about any point may be filled up 
either by in. equilateral triangles, or four ſquares, 
or three hexagons; whereas three pentagons arc 
too little, apd three heptagens too much. Or 
theſe thgee, the bee makes vie of the hexagon, 
both becauſe it is more capacious than either of 


rae other, provided they be of equal compafs, 
and ſo equal matter ſpent in the cogitruction of 
each. And, Secondly, Becauſe it is moſt com- 
mod:ous for the bee to cretp into And Laſtly, 
Decanie in the other figures moretlghkea.and ſides 


1 


mutt have met together cnn 
the work could not ha ng. 
Morecs er, the combs Ml n 
each hide the partition To 
angles on one {ide nil 
bottoms of the cell 
angle upon or 28 ; 
nec. ds contmbute to 57 
the Worb: theſe cell her 
winter proviſion, anal up 
itn covers of wax, th 
from ſpilling, and from « 
Boyle truly obterves, Tre W eauſo fr, p. 
169. Another ſort of bee, ober ved, may 
be called the tree- bee, whute in duttry is admira- 
ble in making proviſion for her young: Firft, 
She digs round vaults or ourrows | Crnicilss iu 
a rotten or decayed tree, of a great length; in 


= 
* 


— 


them the builds or forms her cylindrical netts or 
cates, reſembling cartrigcs, or a very Barrow 
thimble, only in proportion longer, ol pieces of 
role, or other leaves, which he ſhears oir with 
her mouth, and plaits and joins cloſe together by 
fome plutinous ſubſtance; theſe cafes the fills with 
a red pap, of a thinner contificeucy than an Cece 


UuOr 
as Nr 
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tuary, of no pleaſant taſte, which where ſhe ga- 
thers I know not: and, which is moſt remarkable, 
the forms theſe cafes, and ſtorcs them with this 
proviiion before fie hat any young one hatched, 
or ſo much as an egg laid: for on whe top of 
the pop the lays one egg. and then cloſes vp * the 
veſſel with a cover of leaves. The incloſed egg 
ſoon becomes an eula, or maggot, which feeding 
npon the pap tijl it comes to its full growth, 
changes to a mympha, and after comes out a bee, 
Another ig FR ed for her ſeeming prudence, 
| penn be winter, propoſed by 
n, is the ant, which 
Wards up grains of corn 
L ſultenance, and is re- 
he germen of them, 
be moiſture of the 
. mere fiction: nei- 
4 edit the former re- 
grhority of the ſcrip- 
r obſerve any tuch 
ies ants, 
yoU ped taken notice of even 
by the vulg ng up in ſtore provition 
for the winters at is, the ſquirrel, whoſe 
hoards of nuts are frequently found, and pillaged 
by them. 

The beaver is by credible perſons, eye-witneſ- 
fes, afirined to build him houſes for thelcer and 
tecurity in winter-tine. Sce Mr Boyle of final 
Cauſes, p. 173. 

Belides thele I have mentioned, an hundred o- 
thers may be ſound in books relating eſpecially to 
phy ſick: as, that dogs when they are fick, ſhould 


lat 
riuryt 
tor“ 

ve 


vomit themſelves by eatilg graſs; that ſwine ſhould 


* Plin. I, 11. C. 20. 
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refuſe meat fo foon as they feel themſelves ill, and 
o recover by abitinence; ; r it mus bird lots thould 
reach men 1 way Oi A ee ing clytters, Plin. 
Nb. 8. cap. 27. the wild goats di Dicta. unus, for 
drawing out of darcs aud bel. 2g wourd-; the 
{wallow, the ule of celandine f- T repairin the 
tight, &c ibi. Oi the truth of which, becauſe [ 
aw not fully fatizRed, I ſhall make no inference 
from them. 

Thirdiy, I ſhail remark the care that is taken 
fur the preſervation of the weak, ud ſuch as 
are expolcd to the injuries, and preventing the 
increaſe of ſuch as are no * I: for 
zs it is a demonſtration g te divine * 
magznificence to create ſhch variety of 

20! only great, but mall, not — n _ 
couragious; but al weak and.gimorop vis it 


nv lels argument of his * 1 to g 
means, and the power agg 
preterve themielves tha 
rics of thoſe. That 
vaults and holes int = 
cure themſelves ard rhe "ol 5: O08 Meld be 
armed with hard ſhells; o Ales; the 
reſt that have no ſuch armattren ſhould be endu- 
ed with great fwiitnets or pcriicity: and not on- 
ly to, but lome alio live their eyes ſtanding fo 
er as the hare, that they can fee as well 
behind As before the:n, that ſo they may ave their 
enemy always in their EFEz ai d long, h. non move- 
able ears, to receive and convey thu jeatt found, or 
that which comes tr on far, thac they be not a en 
ly ſurpriſed or tagen (us they lay) napping. Moree 
over, it is remarkable, that in this animal, and in 
the rabbet, the mulcles of the loins and hind legs 
are extraordinaily large in proportion to the reit 


- * 
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\ of the body, or thoſe ot other animals, as if made 
| on purpote for i iftneſs, that they may be able 
| to eſcape the teeth of ſo many enemies as conti- 
| nually purſue and chaſe them, Add hereto the 
length of their hind legs, which is no ſmall advan- 
tage to thern, as is noted by dame julan Barns, in 
an ancient dialogue 1 inverſe between the hunt ſman 
and his nian: the man there atks his matter, what 
is the reaſon why the hare when {ie is near ſpent 
makes up a hill? The matter anſwers, that Nature 
hath made the hinder-icgs of the hare longer than 
the forex IE, means ſhe climbs the hill 
þ the dogs, whoſe legs 

| ſo leaves the dogs 

eſcapes away clear, 
oblervation, I muſt 
ek wakeve borrowed out of the pa- 
- 2 ae ee Mr John Aubrey, 

* me a light of. 
oncerning the wiles 
ereatures make uie 
T eſcape their pertecu- 
Phat difnident of the truth 
of thoſe ſtorie Mtions, I ſhall only aver 
what myſelf had etimes obſerved of a duck, 
when cloſely purlved | by a v. ater- dog; tae not on- 
ly dives to fave hericlt, (which yer ine never does 
but when driven to an cigent, and iutt ready to 
be caugut, becauſe it is painful and dii cult to her) 
but when ſhe comes up again, br ngs not her 
whole body above water, but only ler bill, and 
part of her head, ho! ding: the reit und erneath, 
that ſo the deg, who the wean time turns round 
and looks about lum, may not efpy her, till ſhe 
have recovered breach. 

As for ſucep, Wich have no natural weapons 


— 
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or means to defend or ſecure themſelves, neither 
heels to run, nor claws to dig; they are deliver- 
ed into the hand, and committed to the care and 
tuition of man; and ſerving him for divers uſes, 
are nouriſhed and protected by him; and ſo en- 
joying their beings for a time, by this means pro- 
pagate and continue their ſpecies: fo that ? 

are none dettitute of fome means to preferve 
theinſelves, and their kind; and theſe means fo 
eitectual, that notwithſtanding all the endeavours 
and contrivances of man and beaſt to deſtroy 
them, there is not to this day one fpecies loſt of 
ſuch as are mentioned in hiffories, and conſe- 
quently aud ondoubtedly seither of ſuch as were 


at hr it it cr cated. 
Then for birds of „and rapacious animal 
t Ariſtotle obſexye 


it 1250 rem: arkable \ 

— 2; :2-2::9, NO WA "of 5 are 
Again, that _ creatm 
tiple, T Lee 4 9K 
mott part breaks ng 1 ng tc 
or two, Or at leaſt, a few "yan ones, N once : 
whereas they that are fe: and timorous are 
generally multiparovs:; or, If they bring forth 
but a few at once, as pigeons, they compenſate 
that by rhcir often breeding, viz. every month 
but two throughout the year; by this means pro- 
viding for the continuation of their kind. But 
for tie ſecurity or theſe rapacious birds, it is 
worthy the noting, that becaule a prey is not al- 
ways ready, but perhaps they may fai! of one 
fome days, nature hath made them patient of a 
long i:edia, and beiides, when they light upon 
one, they gorge theineivez 10 therewith, as to 
tuffice ow their nouriſhment for a conſiderable time. 


Fone, 


* 
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Fourthly, I ſhall note the exact fitneſs of the 


parts of the bodies of animals to every one's na- 
ture and manner of living. A notable inftance 
of which we have in the twine, a creature well 
known, and therefore what I ſhall obſerve of it 
is obvious to every man. His your and natural 
food being chiefly the roots of plants, he is pro- 
vided with a long and ſtrong fnout ; long, chat 
he might thruſt it to a futficient depth into the 
groum d, without offence to his eyes; ſtrong and 
CONV Cr! .cntly; forme: for the rooting and turning 
up che groen. nd belides, he is endued with 
« notable ſagacity ur, for the finding out 
is food. Hence in italy, 
ing and gathering of 
pſtromes, (cailed by 
atin tabæra N 
4 leg of a pig, an 
o ſuch paſtures as 
= rene and ob- 
Enid begins to root, and 
fure to find a rrutte ; 
aich taken up, they drive away 
the pig to! more. So I have myſelf ob- 
ſerved, that in paſtures where there are earth- 
nuts to be found up and down in ſeveral patches, 
though the roots lye deep in the ground, and the 
ſtalks be dead long before and quite gone, the 
(wine will by their ſcent eaſily find them out, and 
root only ia thoſe places where they grow. 
Ibis rooting of the hog in the earth, calls to 
mind another inſtance of like nature, that i is the 
Porpeſle, which, as his Engliſh name Por peſſe, i. e. 
Pore peſce, imports, reſembles the hog, both 
in as ftrength of his ſnout, and alſo in the man- 


* Swine fiſh. 


athe iin, lib. 2. cap. ro. in a pb! 
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ner of getting his food by rooting; for we found 
the ſtomach of one we diſſected, full of ſand- eels, 
or launces, which for the moſt part lye deep in the 
ſand, and cannot be gotten out but by rooting or 
digging there. We have ſeen the country people 
in Cornwall, when the tide was out, to fetch them 
out of the ſand, with iron-hooks thruſt down un- 
der them, made for that purpoſe. 

Furthermore, that very action for whic!: the 
ſwine is abominated, and looked upon as an un- 


clean and impure creature, namely, wallowing 


in the mire, is deſigned by nature for a very good 
end and uſe, viz. not only to cool his body, (for 
the fair water would have done that as well, nay, 
better, for commonly the mud and mire in ſum- 
mer- time is warm ; batalſo to ſuffocate and de- 
{troy lice, fleas, and her nage 

tunate inſects, that ag&trouklefome a 
to him. For the ſam do all ns 
kind, and divers other Bun: n 
the duſt in ſummer- tim 


ſhall produce, out of Dr Mon 


ble quadruped, the mole. _ 

Firſt of all, (faith he) Her dwelling being un- 
der ground, where nothing is to be ſeen, nature 
hath ſo obſcurely fitted her with eyes, that natu- 
raliſts can ſcarcely agree, whether ſhe hath any 
ſight at all or not. | In our obſervation, moles 
have perfect eyes, and holes for them through 
the ſkin, ſo that they are outwardly to be ſeen 


by any that ſhall diligently ſearch for them; tho” 


But for amends, what - 


indeed they are beef ſmall, not much bi > 


than 2 great pin's head. | 


_— 
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the is capable of for her defence and warning of 
danger, the has very eminently conferred u 
her ; for ſhe is very quick of hearing : | doubtleſs 
her ſubterraneous vaults are like t s to con- 
vey any ſound a great way.] And then her ſhort 
tail and ſhort legs, but broad fore-feetarmed — 
ſharp claws, we fee by the event to what 
poſe they are, ſhe ſo twiftly working herſe 
der ground, and making her way fo faſt in the 
earth, as they that behold it cannot but admire 
it. Her legs therefore are ſhort, that ſhe need 
dig no more than will ſerve the mere thickneſs of 
her body: and her fore-feet are broad, that ſhe 
may ſcoup away much earth at a time; and ſhe 
has little or no tall, e ſhe couries it not on 
the 2 like a rat uſe, but lives under 
in ig herſelf a dwelling 
ay through ſo thick 
Wt calily yield as the 
gen dangerous to draw 
for her enemy might 
Fetch her out before the 
ll poſſeſſion of her works: 
more palpable argument of 


— rh ? 

Another inſtance in quadrupeds might be the 
tamandua, or ant-bear, ſcribed by Marcgrave 
and Piſo, who faith of them, that they are night- 
walkers, and ſeek their tood by night. Being 


kept tame, en fed with fleſh, but it muſt be 


be 1 becauſe they have not only a 
Tharp head and ſnout, but alſo a nar- 


row —_— — mouth; their tongue is like a 


great lute- ſtring, as a gooſe-quill) round, 
2 Kis Go r there are —— 


and in the great 
more chav two foot long, and therefore * 
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doubled Wenne! between the lower parts of 
the cheeks, This when hungry they thruſt forth, 
being well moiſtened, and lay upon the trunk f 
trees, and when it is covered with ants, ſudd cal 
draw it back into their mouths ; if the auts 
fo deep, that they cannot come at them, they dig 
up the earth with their long and ſtrong cls, 
wherewith for that purpoſe their fore-feet are 
armed. So we fee how their parts are fitted for 
this kind of diet, and no other; for the catching 
of it, and for the eating of it, it requiring no 
comminution by the teeth, as appears allo in the 
chamaelion, which is another quadruped that 
imirates the tamandua in this property of darting 
out the tongue to a great length, with wonderful 
celerity; and for rhe&fame purpoſe too of catch- 


ing of inſects. 8 
Belides theſe quaggupedii 
genus of birds, callepricun 
ers, that in like m * 
they can ſhoot forth to a_— 
ing in a ſharp ſtiff bony 7 ec: 

and at pleaſure thruſt it dec holes, clefts, 
and crannies of trees, to ſta draw out culli, 
or any other inſects lurking There, as alſo into 
ant-hills, to ſtrike and fetch out the ants and their 
eggs. Moreover, they have ſhort, but very 
ſtrong legs, and their to- ſtand two forewards, 
two backwards, which diſpoſition (as Aldrovandus 
well notes) nature, or rather the wiſdom of the 
Creator, kth granted to wood-peckers, becaufe 
it is very convenient for the ciiuubing of trees, 
to which alſo conduces the (titfnels of ihe feathers, 
of their tails, and their bending downward, 
whereby they are fitted to ſerve as a prop for 
them to lean upon, on bear up their bodies, 
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As for the chamaelion, he imitates the wood- 
ſpite, not only in the make, motion, and uſe of 
his tongue for ſtriking ants, flies, and other in- 
ſects ; but alſo in the lite of his toes, whereby he 
is wonderfully qualified to run upon trees, which 
he does with that {wiftnefs, that one would think 
he few, whereas upon the ground he walks very 
clumfily and ridiculouſly. A full deſcriptioa of 


the outward and inward parts of this animal, 


may be feen at the end of Penarolus'“ Ob/ervat. 
It is to be noted, that the chamaelion, though he 


hath teeth, uſes tem not for chewing his prey, 


but ſwallows it immediately. 

I ſhall add two inſtances more in birds, and 
thoſe are: | | 5 
1. The fwallow, whoſe proper food is ſma 
beetles, and other inſects flying about in the air; 

lecting the ſtomachs both 
which is wonderful- 


ly fitted for the of theſe animalcules; 
for Mer 1 , and a forked tail and 
ſnal Tee ts, as it were, made for 


ſwift flight, ed to continue long u 

the wh and rage nimbly in the air: 2 
hath alſo an extraordinary wide mouth, ſo that 
it is very hard Yor any inſect that comes in her 
way, to eſcape her. It is thought to be a ſign of 


rain, when this bird flie low near to the ground; 


in which there may be ſome truth; becauſe the 
inſets which ſhe hunts may at ſuch times, when 
the ſuperior air is charged with vapours, have a 
tenſe of it, and deſcend near the earth. Hence, 
when there are no more inſects in the air, as in 
winter-time, thoſe birds do either abſcond, or 
betake themſelves into hot cquntries. 

2. The colymbi, or duckers, or loons, whoſe 


# * a . Is. : N 
. Nee 


ag 


oO mn SHA 


— 
* @Q@ 


* * * v +. q ; 2 
— oo © qr RIES 


Part I. in the Cxrartron. 


737 
bodies are admirably fitted and conformed for 
diving under water, being covered with a very 
thick plumage, and the ſuperficies of their fea- 
thers ſo ſinooth and ſlippery, that the water can- 
not penetrate or moilten them; whereby their 
bodies are defended from the cold, the water be- 
ing kept at a diſtance, and fo poiſed, that by a 
light impulſe they may ealily aſcend in it. Then 
their feet are ſituate in the hindmoſt part of their 
body, whereby they are enabled, ſliooting their 
feet backwards, and ftriking the water upwards, 
to plunge theniſelves down into it with great fa- 
cility, and likewiſe to move forewards therein. 
Then their legs are made flat and broad, and their 
feet cloven into toes with aypendant membranes 
on esch ſide, by which configuration they eafily 
cut the water, and are drawn forward, and to 
take their ſtroke backwards and befides, I con- 
ceive, that by means of thi figure, their feet be- 
ing moved to the right andfleft hand, ferve them 
as a rudder to enable them tg turn under water: 
for ſome conceive, that they im eaſter under 
water than they do above it. How they raiſe 
themſelves up again, whe.her their bodies emerge 
of theinſelves by their Fghtnefs, or whether by 
ſtriking againlt the bottom, in manner of a leap, 
or by ſome peculiar motion of their legs, I can- 
not determine. That they dive to the bottom 15 
clear; for that in the ſtomachs both of the great- 
er and teiſer kinds we found graſs and other 
weeds, and in the leſſer kind nothing elſe ; tho” 
both prey upon fiſh. Their bills are made ſtraight 


and ſharp for the eaſier cutting of the water, and 


ſtriking their prey, Could we fee the motions 

of their legs and feet in the water, then we 

ſhould better comprehend how they aſcend, de- 
M 3 


138 The WIs oon of GOD Part J. 


ſcend, and move to and fro; and diſcern how 
wiſely and artificially their members are formed 
and adapted to thoſe uſes. 

II. In birds, all the members are moſt exactly 
fitted for the uſe of flying. Firſt, The muſcles, 
which ſerve to move the wings, are the greateſt 
and ſtrongeſt, becauſe much force is required to 
the agitation of them; the underſide of them is 
alſo made concave, and the upper convex, that 
they may be eaſily lifted up, and more ſtrongly 
beat the air, which by this means doth more re- 
fiſt the deſcent of their body downward. Then 
the trunk of their body doth ſome what reſemble 
the hull of a ſhip; the head, the prow, which is 
for the moſt part ſmall, that it may the more 
eaſily cut the mir, and makeway for their bodies; 


the crainſgrves taſteer, govern, and direct their 
tlight; howe ve may be held erect in their 
ttanding, or walli pet is directed to lye al- 
molt in the. ſame with their backs, or ra- 


ther a tte when they fly. That the 
train ſerves er ard direct their flight, and 
turn their bodies like the rudder of a ſhip, is e- 
vident in the Rite who, by a light turning of 
his train, moves his body which way he pleaſes. 
1dem videntur artem gubernandi docuiſſe ceaudae 
flexibus, in cn-11 monſtrante natura quod opus ef 
ſet in profunds, Plin. lis. ro. c. 10. They ſeem 
to have taught men the art of ſteering a ſhip, 
by the fexures of their tails, nature ſhewing 
ein the air what was needful to be done in the 
„deep.“ And it is notable that Ariſtotle truly 
obſerves, that whole- footed birds, and thoſe that 
have long legs, have, for the molt part, ſhort 
tails; and therefore whilſt they fly, do not, as 
others, draw them up to their bellies, but ſtretch 
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them at length backwards, that they may ſerve 
to ſteer and guide them inſtead of tails, Neither 
doth the tail ſerve only to direct and govern the 
flight, but alſo partly to ſupport the body, and 
keep it even; wherefore, when ſpread, it lyes 
parallel to the horizon, and ſtands not perpendi- 
cular to it, as fiſhes do. Hence birds that have 
no tails, as fome forts of colymbi, or duckers, 
fly very inconveniently with their bodies almoſt 
erect. | 

To this I ſhall add further, that the bodies of 
birds are ſmall in comparifon of quadrupeds, that 
they may more eaſily be ſupported in x air du- 
_ their flight ; which is a great argument of 
wiſdom and deſign: elfe why ſhould we not fee 
ſpecies of pegaſi, or flying horſes, of griſſins, 
of harpies, and an banked more, which might 
make a ſhift to hve well enough, notwitliſtand- 
ing they could make no ufe of their wings: be- 
tides, their bodies are not only ſmall, but of a 
broad figure, that the air may more reſiſt their 
deſcents ; they are alſo hollow and light; nay, 
their very bones are light: for though thoſe of 
the legs and wings are folid and firm, yet have 


they ample cavities, by which means they be- 


come more rigid and ſtiff; it being demonitrable, 
that a hollow body is more {tiff and inflexible 
than a ſolid one of equal fub{tance and matter. 
Then the feathers alſo are very light, yet their 
ſhafts hard and ſtiff, as being either empty, or 
filled with a light and ſpungy tubitance, and their 
webs are not made of continued membranes ; for 
then, had a rupture by any accident been, made 
in them, it could not have been conſolidated; 


but two ſeries of numerous pumule, or contigu- 


ous filaments, furniſhed all along with hooks on 


— 


140 The WI1SsDOoN of GOD Part T. 


each ſide, whereby catching hold on one another, 
they ſtick faſt together ; ſo that when they are 
ruffled, or diſcompoſed, the bird with her bill 
can eaſily preen them, and reduce them to their 
due poſition again. And for their former cohæ- 
fion, the wiſe and bountiful Author of nature 
hath provided and placed on the rump two glan- 
dules, having their excretory veiiels, round 
which grow feathers in form of a pencil, to 
which the bird turning her head, catches hold 
upon them with her bill, and a little compreſſing 
the glandules, ſqueezes out, and brings away 
.therewith an oily pap, or lineament, molt fit and 
proper for the inunction of the feathers, and 
cauſing their little filaments more ſtrongly to co- 
here. And is not this ſtrange and admirable, and 
argumentative of providence, that there ſhould 
be ſuch an unguent, or pap, prepared; fuch an 
open bveſſel to excermir into, to receive and re- 
tain it; that the bi zould know u here it is ſi- 
t uate, and how and hat purpoſes to uſe it ? 
And becauſe the bird is to live many years, and 
the feathers in time would, and mult neceſſarily 
be worn and ſhattered, nature hath made provi- 
ſion for the caſting and renewing of them year- 
ly. Moreover, thoſe large bladders or mem- 
branes, extending to the bottoms of the bellies 
of birds, into which the breath is received, con- 
duce much to the alleviating of the body, and 
facilitating the flight: for the air received into 
theſe blacders, is by the heat of the body extend- 
ed into twice, or thrice, the dimenſions of the 


external, and ſo muſt needs add a lightneſs to 


the body. And the bird, when ſhe would deſcend, 
may either compreſs this air by the muſcles of 


the abdomen,” or expire as much of it as ma 
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enable her to deſcend ſwifter, or flower, as ſhe 
pleaſes. I might add the uſe of the feathers in 
cheriſhing and keeping the body warm; which, 
the creature, being of ſmall balk, muſt needs 
ſtand in great ſtead again(t ti:: rigour of the cold. 
And for this reaſon we fee, that water-fowls, 
which were to ſwim, and fit long upon the cold 
water, have their feathers very thick fet upon 
their breaits and bellies, and beſides a plentiful 
down there growing, to fence againft the cold of 
the water, and to keep of its immediate contact, 

Taat the tails of all birds in general do not 
conduce to their turning to the right and left, ac- 
coriling to the common opinion, but rather for 
their aſcent or deſcent, ſome modern philoſo- 
phers have cbſerved and proved by experiment; 
for that if you pluck off, for inſtance, a pigeon's 
tail, ne will nevertheleſs, with equal facility, 


turn to and fro: which ſecond thought, 
and further conſideration, I t to be true, in 
birds whoſe tails are Pein end in a right 
line: but in thoſe that have forked tails, Autop- 
ſy convinceth us that it hath this vſe, and there- 
fore they pronounce too boldly of all in general. 
For it is manifeſt to fight, that the forked-tail 
kite, by turning her train ſideways, elevating 
one horn, and depreſſing the other, turns her 
whole bodv. And, doubtleſs, the tail hath the 
ſame uſe in ſwallows, who make the moſt ſudden 
turns in the air of any birds, and have all of 
them forked tails. > 


III. As for filkes ; their bodies are long and 
lender, or elſe thin, for the moſt part, for their 
more eaſy ſwimming, and dividing the water, 


The wind- bladder, wherewith moſt of them are 
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furniſhed, ſerves to poiſe their bodies, and kee 
them equiponderant to the water, which elſe 
would {ink to the bottom, and lye groveling 
there, as hath, by breaking the bladder, been 
experimentally found. By the contraction and 
dilation of this bladder, they are able to raiſe or 
ink themſelves at pleafure, and continue in 
what depth of water they lift. The fins, made 
of griſtly ſpokes, or rays, connected by mem- 
branes, fo that they may be contracted, or ex- 
tended like womens fans, and furniſhed with muſ- 
cles for motion, ſerve partly for progreſſion, but 
chiefly to hold the body upright ; which appears 
in that when they are cut off, it wavers to and 
fro, and fo ſoou as the fiſh dies, the belly turns 
upwards. The great ſtrength by which fiſhes 
dart themſelves forward with incredible celerity, 
hke an arrow out of a bow, lyes in their tails ; 
their fins, mean time, leſt they ſhould retard 
their motion, being held cloſe to their bodies. And 
therefore almoſt the whole mufculous fleſh of the 
f y is beſtowed upon the tail and back, and 
ves for the vibration of the tail, the heavineis 
and corpulency of the water requiring a great 
force to divide it. 

In cetacious fiſhes, or, as the Latins call them, 
ſea-· by aſts, the tail hath a different poſition from 
what it hath in all other fiſhes; for whereas in 
theſe it is erected perpend cular to the horizon, 
in them it lies parallel thereto, partly to ſupply 

the uſe of the hinder pair of fins which theſe 
creatures lack, and partly to raiſe and depreſs 
the body at pleaſur e. For it being neceſlary that 
theſe fiſhes ſhould aſcend to the top of the water 
to breathe, or take in and let out the air, -it was 
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fitting and convenient that they ſhould be provi- 
ded with an organ to facilitate their aſcent and 
deſcent, as they had occaſion. And as for the 
turning of their bodies in the water, they muſt 
perform that as birds do, by the motion of one 
of their fins, while the other is quieſcent. It is 
no leſs remarkable in them, that their whole bo- 
dy is encompaſſed round with a copious fat, which 
our fiſhermen call the blubber, of a great thick- 
neſs; which ſerves partly to poife their bodies, 
and render them equiponderant to the water ; 
partiy to keep oif the water at ſome diſtance 
trom the blood, the immediate contact whereof 
would be apt to chill it ; and partly alſo for the 
fame ute that clothes ſerve us, to keep the fiſh 
warm, by retiecting the hot ſteams of the body, 
and to redoubling the heat; as we have before 


noted. For we fee, by experience, that fat bo- 


dies are nothing near ſo ſentible of the impreſ- 
tions of cold as lean. And I have obſerved fat 
hogs to have lain abroad in the open air, upon 
the cold ground, in winter nights; whereas 
the lean ones have been glad to creep into their 
cotes, and lye upon heaps to keep themſelves 


warm, 


I might here take notice of thoſe amphibious 
creatures, which we may call aquatic quadru- 
peds (though one of them there is that hath but 
two feet, viz. the manati, or ſea-cow,) the bea- 
ver, the otter, the phoca, or ſea-calt, the water- 
rat, and the frog, the toes of whoſe feet are 
joined by membranes, as in water-fowls, for 
ſwimming, and who have very ſmall ears, and 
ear-holes, as the cetaceous fiſhes have, for hear- 


in the water. 
Eo this head belongs the adapting of the parts 
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that miniſter to generation in the ſexes one to 
another; 21d in creatures that nouriſh their 
young with milk, the nipples of the breaſt to the 
mouth and organs of fuction ; which he muſt 
needs be wilfully blind and void of ſenſe, that 
either diſcerns not, or denies to be intended and 
made one for the other. That the ni»ples ſhould 
be made ſpungy, and with fuch perforations, a- 
to admit patlage to the milk when drawn, other- 
wiſe to retain it; and the teeth of the young 
either not ſprung, or fo fott and tender, as not 
to hurt the nipples of the dam, are elfects and 
arguments of providence and deſign. 

A more full deteription of the breaſts and nip- 
ples I mee: with, in a book of that ingenious 
anatomiſt and phyſician. Antonius Nuck, entit- 
led, Adengrarhia (urigſa, cap. 2. He makes the 
breaſts to be nothing but gl:uine's of that fort 
they call conghomeratac, made up of an infinite 
number of little knots, or kernels, cach whereof 
has its excretory veſſel, or lactiferous duct; three, 
or four, or five of tgeſe preſently meet, and 
join into one ſmall trunk, in like manner do the 
adjacent glandules meet ard unite: ſeveral of 
tneſe leſter trunks, or branches, concurring, 
make vp an excretory vellel of a notable bignets, 
like to that of the pancreas, but not ſo long, yer 
ſuſliciencly large, to recei.e and -etain a good 
quantity of milk ; which before it enters the nip- 
ple, is again contracted, and ſtraitened to that 
degree, chat it will ſcarce admit a ſmall briſtle. 
Who now can be fo imputlent as to deny, that 
all this was contrived and defigned purpoſely to 


retain the milk, that it ſhould not flow out of 


itſelf, but eafily be drawn out by preſſure and 
viction; or to aflirm that this fell out accidental- 


Part l. in the Ca rA oN. 145 


ly, than which there could not have been a more 
ingenious contrivance for the ule to which it is 
employed, invented by the wit of man? 

o this head of the fitneſs of the parts of the 
body to the creature's nature, and manner of li- 
ving, belongs that obſervation of Ariſtotle, 7» 
opriduy 00 wir x aulavo xa Capo ty OTHAvTA. e Such birds as 
6 have crooked beaks and talons, are all carni- 
vorous;“ and ſo of quadrupeds, *=+ x2p2%orra, car. 
aivora 9mnia. All that have ferrate teeth, are 
carnivorous. This obſervation holds true con- 
cerning all European birds; but I know not but 
that parrots may be an exception to it. Yet it 
is remarkable, that ſuch birds as are carnivorous 
have no gizzard, or muſculous, but a membra- 
nous ſtomach; that kind of food necding no ſuch 
grinding or comminution as feeds do, but being 
torn to ſtrings, or ſmall flakes, by the beak, may 
be eaſily concocted by a membranous ſtomach. 

To the fitneſs of all the parts and members cf 
animals to their reſpective uſes, may alto be re- 
ferred another obſer vation of the fame Ariſtotle, 
Havre T«%ux aprivs e v All animals have even 
« feet, not more on one fide than another; 
which, if they had, would either hinder their 
walking, or hang by, rut only uſeleſs, but alſo 


burthenſome. For though a. creature might make 


a limping fhifr to hop, tappote with three feet, 
vet nothing to convenientiy or fteadily to walk, 
or run, or indeed to ſtand; fo that we lee nature 
hath made choice of what is wolt fit, proper, and 


uſeful. They have alto not only an even number 


of feet, anſwering by pairs one to another, which 
is as well decent as convenient, but thoſe too of 
an equal length, I mean, the ſeveral pairs; 


whereas, were thoſe on on ſide longer than they 
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on the other, it would have cauſed an inconve- 


nient halting or limping in their going. 

I ſhall mention but one more obſervation of 
Ariſtotle, that is, rie «ory oui, 66 There is no 
creature only volatile,” or no flying animal, 
but hath feet as weil as wings, a power of walk- 
ing or creeping upon the earth, becauſe there is 
no food, or at leaſt not ſufficient food, for them 
ro be had always in the air: or if in hot coun- 
tries we may ſuppoſe there is, the air being ne- 
ver without ſtore of inſects flying about in it, 
vet could ſuch birds take no reſt : the, having no 
teet, they could not perch upon trees; and if 
they ſhould alight upon the ground, they could 
by no means raiſe themſelves any more, as we 
fee thoſe birds which have but ſhort feet, as the 
ſwift and martinet, with difficulty do: beſides, 
they would want means of breeding, having no 
where to lay their eggs, to fit, — or brood 
their young. As for the ſtory of the Manucudi- 
ata, or bird of Paradiſe, which in the former ages 
was generally received and accepted for true, 
even by rhe learned, it is now diſcovered to be a 
fable, and rejected and exploded by all men; 
thoſe birds being well known to have legs and 
feet as well as others, and thoſe not ſhort, ſmall, 
nor feeble ones, but ſufficiently great and ſtrong, 
and armed with crooked talons, as being the 
members of birds of prey 

It is alſo very remarkable, that all flying in- 
tects ſhould be covered with ſhelly ſcales, like 
armour, partly to ſecure them from external vio- 
lence, from injuries by blows and preſſures; part- 


Iy to defend their tender muſcles from the heat 


of the ſun-beams, which would be apt to parch 


and dry them up, being of ſmall bulk; partly 
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Alſo to reſtrain the fpirits, and to prevent their 
Evaporation. 


I ſhall now add another inſtance of the wiſdom 
of natiire, or rather the God of nature, in adapt- 
ing the parts of the ſame animal one to another, 
and that is, the proportioning the length of the 
neck to that of the legs. For ſeeing terreſtrial 
animals, as well birds as 222 are endued 
with legs, upon which they ſtand, and wherewith 
they transfer themſelves from place to place, to 
ther their food, and for other conveniences of 
ife, and ſo the trunk of their body muſt needs 
be elevated above the ſuperfices of the earth, fo 
that they could not convenicntly either gather 
their food, or drink, it they wanted a neck; 
therefore nature hath not only furniſhed them 
therewith, but with ſuch an one as is commenſu- 
rable to their legs, except here the elephant, 
which hath indeed a ſhort neck, for the exceſſive 
weight of his head and teeth, which to a long 
neck would have been infupportable, but is pro- 
vided with a trunk, wherewith, as with a hand, 


he takes up his food and drink, and brings it to 


his mouth. I fay, the necks of birds and qua- 
drupeds are commenſurate to their legs, ſo that 
they which have long legs, have long necks, and 
they that have ſhort legs, ſhort ones, as is ſeen 
in the crocodile, and all lizzards; and thoſe that 
have no legs, as they do not want necks, ſo nei- 
ther have they any, as fithes, _ This equality be- 
tween the length of the legs and neck, is eſpeci- 
ally ſeen in beaſts that feed conſtantly upon graſs, 
whoſe necks and legs are always very near equal ; 
very near, I fay, becauſe the neck muſt neceſſa- 
rily have ſome advantage, in that it cannot hang 


perpendicularly ———_ muſt incline a little: 
| 2 
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moreover, becauſe this fort of creatures mutt 
needs hold their heads down ig an inclining poſ- 
ture for a contiderable time together, which 
would be very laborious and painful for the mut- 
cles, therefore on each ſide the ridge of the ver- 
tebres of the neck, nature hath placed an «rw 


fees, or nervous ligament, of a great thick-. 


neſs and ſtrength, apt to ſtretch, and thrink a- 
gain, as need requires, and void of ſenſe, ex- 
tending from the head (to which, and the next 
vertebres of the neck, it is faſtened at that end) 
to the middle vertebres of the back, (to which it 
is knit at the other) to aſſiſt them ro ſupport the 
head in that poſture; which aTr-2046 is taken 
notice of by the vulgar by the name of fixfax, or 
pack-wax, or white-leather. It is alſo very ob- 
tervable in fowis that wade in the water, which 
having long legs, have alfo necks aniwerably 
long; only in theie too there is an exception, ex- 
ceeding worthy to be noted: for ſome water- 
fowl, which are palniipeds, or whole-footed, have 
very long necks, and yet but ſhort legs, as twans 
and geele, and ſome Indian birds; whereia we 
may obſerve the admirable providence of nature. 
For fuch birds as were to fearch and gather their 
food, whether herbs or inſects, in the bottom of 
pools and deep waters, have long necks for that 
purpole, though their legs, as is moſt conveni- 
ent for {wimming, be but ſhort: whereas there 
are no land-fowl to be teen with ſhort legs, and 
long necks, but all have their necks in length 
commenſurate to their legs. This inſtance is the 
more conſiderable, becauſe the atheiſts uſual flam 
will not here help them out. For (fay they) 
there were many animals of diſproportionate 
parte, and of abſurd and uncouth tapes, produced 
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at firſt, in the infaney of the world; but, becauſe 
they could not gather their food, or perform o- 
ther functious neceſſary to maintain life, they 
ſoon periſhed, and were loſt again. For theſe 
birds we ſee can gather their food upon land con- 
veniently h, notwithſtanding the length of 
their necks. For example; geeſe graze upon 
commons, and can feed themſelves fat upon land; 
yet is there not one land- bird which hath its neck 
thus diſproportionate to its legs, nor one water- 
one neither, but ſuch as are deſtined by nature in 
ſuch a manner as we have mentioned to ſearch 
and gather their food. For nature makes not a 
long neck to no purpoſe. 
Laſtly, Another argument of providence and 
counſel relating to animals, is, the various kinds 
of voices the fame animal uſes on diverſe occa- 
ſions, and to different purpoſes. Hen-birds, for 
le, have a peculiar fort of yoice when they 
would call the male; which is fo eminent in 
quails, that it is taken notice of by men, who by 
counterfeiting this voice with a quail-pipe, eaſily 
draw the cocks into their ſnares. The cummon 
hen, all the while ſhe is broody, fits, and leads 
her chickens, uſes a voice which we call clock- 
ing; another ſhe employs when the calls her 
chickens to partake of any food ſhe hath found 
for them; upon hearing whereof, they ſpeedily 
run to her : another when upon tight of a bird 
of prey, or apprehention of any danger, the would 
fcar them, bidding them, as it were, to ſhift for 
themſelves, whereupon they ſpeedily run away, 
and ſeek ſhelter among buthes, or in the thick 
graſs, or elſewhere diſperſing themſelves far and 
wide. Theſe actions do indeed neceſſarily infer 
knowledge and intention * and direction to the 
3 | 
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ends and uſes to which they ſerve, not in birds 
themſelves, but in a ſuperior agent, who hath 
put an inſtinct in them of uſing ſuch a voice u- 

ſuch an occaſion ; and in the young, of do- 
ing that upon hearing of it, which by providence 
was intended. Other voices ſhe hath when angry, 
when the hath laid an egg, when in pain, or great 
fear, all ſignificant; which may more eaſily be 
accounted for, as being effects of the ſeveral paſ- 
ſions of anger, grief, fear, joy: which yet are 
all argumentative of providence, intending their 
ſeveral fignifications and uſes. 


I might alſo inftance in — - ſome of 


which have as great a diverſity of voices as hens 
themſelves; and all of them ſignificant; for ex- 
ample, that common domeſtic animal the cat, as 
is obvious to every one to obſerve, and there- 
fore I ſhall net ſpend time to mention paruiculars. 
Object. But againft the uſes of ſeveral bodies I 
have inſtanced in, that refer to man, it may be 
objected, That theſe uſes were not deſigned by 
nature in the formation of the things, br 
the things were by the wit of man accommodated 
to thoſe uſes. 

To which I anſwer, with Dr More, in the 
Appendix to his Antidote againſt Atheiſm, That 
the ſeveral uſeful dependencies of this kind, (viz. 
of ſtones, timber, and metals, for building of 
houſes or ſhips, the magnet for navigation, &c. 
fire for melting of metals, and forging of inſtru- 
ments for the pur 
not make them. 


or whether we think of it or 


no, it is, for example, manifeſt, that fuel is good 
and 


to continue fire, and fire to melt 
metals to make inſtruments to build ſhips and 
| houſes, and ſo on. Wherefore it being true, 


: I 
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ut that 


— mentioned) we only find, 
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that there is ſuch a ſubordinate uſefulneſs in the 
things themſelves that are made to our hand, it 
is but reaſon in us to i e it to ſuch a cauſe 
as was aware of the uſefulneſs and ſer viceableneſs 
of its own works. To which I ſhall add, that, 
fince we find materials ſo fit to ſerve all the ne- 
ceſſities and conveniencies, and, to exerciſe and 
employ the wit and induſtry of an intelligent and 
active being; and fince there is ſuch an one 
created that is endued with {kill and ability to uſe 
them, and which by their help is enabled to rule 
over and ſubdue all inferior creatures, but with- 
out them had been left necethitous, helpleſs, and 
obnoxious to injuries above any other; and ſince 
the omniſcient Creator could not but know all 
the uſes to which they might and would be em- 
loyed by man; to them that acknowledge the 
ing of a deity, it is little leſs than a demonſtra- 
tion, that they were created intentionally, I do 
not ſay only, for thoſe uſes. 

Methinks, by all this proviſion for the uſe and 
ſervice of man, the Almighty interpretatively 
ſpeaks to him in this manner: I hare now 

laced thee in a ſpacious and well furniſhed world; 
1— endued thee with an ability of underſtand- 
ing what is beautiful and proportionable, and 
have made that which is ſo agreeable and delight- 
ful to thee; I have provided thee with materials 
whereon to exerciſe and employ thy art and 
ſtrength ; I have given thee an excellent inſtru- 
ment, the hand, accommodated to make uſe of 
them all ; I have diſtinguiſhed the earth into hills 
and vallies, and plains, and meadows, and woods; 


all theſe parts, capable of culture and improve- 


ment by thy induſtry ; I have committed to thee 
for thy aſſiſtance in thy labours of ploughing, 


*. 
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and carrying, and drawing, and travel, the la- 
borious ox, the patient aſs, and the ſtrong and 
ferviceable horſe; I have created a multitude of 
feeds for thee to make choice out of them, of 
what is moſt pleaſant to thy taſte, and of moſt 
wholeſome — plentiful nouriſhment ; I have al- 
fo made great vatiety of trees, bearing fruit both 
for food and phyſic, thoſe too capable of being 
meliorated and improved by tranſplantation, 
ſtercoration, incifion, pruning, watering, and 
other arts and devices. Till and manure thy 
fields, fow them with thy ſeeds ; extirpate noxi- 
ous and unprofitable herbs; guard from 
the invaſion and ſpoil of beaſts ; clear and fence 
in thy meadows and paſtures; dreſs and prune 
thy vines, and fo rank and diſpoſe them as is 
mott ſuitable to the climate; plant thee or - 
ehards, with all forts of fruit-trees, in ſuch 
order as may be moſt beautiful to the eye, 
and moſt comprehenſive of plants; Gardens for 
culenary herbs, and all kinds of falleting ; for 
delectable flowers, to gratify the eye with 
their agreeable colours and figures, andthe ſcent 
with their fragrant odours; for odoriferous and 
evergreen ſhrubs and ſuffrutices; for exotic and 
medicinal plants all forts; and diſpoſe them in 
that comely order, as may be both pleaſant to be- 
hold, and commodious for accels. I have furniſh- 
ed thee with all materials for building, as ſtone, 
and timber, and flate, and lime, clay, and 
earth, whereof to make bricks and tiles; deck and 
beſpangle the eountry with houſes and village: 
convenient for thy habitation, provided with out- 
hoyſes and ſtables for the harbouring and ſhelter 


of thy cattle, with barns and granaries for 


the reception, and cuſtedy, and flaring up thy 
corn. and fruits. 1 have made thee a ſociable 
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creature, zu e for the improvement of thy 
underſtandiug by conference, and communication 
of obſervations and ments; for mutual help, 
and aſſiſtance, and defence: build thee large towns 
and cities, with ſtreight and well paved ſtreets, 
and elegant rows of houſes, adorned with magni- 
ticent temples for my honour and wortuip, with 
beautiful palaces for thy princes and grandees, * 
with ſtately halls for publick meetings of the ci- 
tizens and their ſeveral companies, and the ſeſhons 
of the court of judicature; belides public porti- 
cos and aqueducts. I have implanted in thy na- 
ture a defire of ſeeing ſtrange and foreign, and 
finding out, unknown countries, for the improve- 
ment and advance of thy knowledge in * phy, 
by obſerving the bays, and creeks, and havens, 
and promontories, the out- lets of rivers, the ſi- 
tuation of the marggime towns and cities, the lon- 
girude and latitude, &c. of thofe places: In poli- 
nicks, by noting their government, their manners, 
laws and cuſtoms, their diet and medicines, their 
trades and manufactures, their houſes and build- 
ings, their excercifes and ſports, &c. In phyfiolo- 
gy, or natural hiſtory, by ſearching out their natu- 
ral rarities, the productions both ot land and water: 
what ſpeeies of animals, plants, and minerals, of 
fruits and drugs areto be found here, what commo- 
dities for bartering and permutation, whereby thou 
mayelt be enabled tomakelargeadditions to natural 
hiſtory, to advance thoſe other ſciences, and to be- 
nefit and enrich thy country by increaſe of its 
trade, and merchandize. I have given thee tim- 
ber and iron to build the hulls of ſhips, tall trees 
for maſts, flax and hemp for ſails, cables, and cor- 
dage, for rigging. I have armed thee with cou- 
rage and hardineſs to attempt the feas, and tra- 
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verſe the ſpacious plains of that liquid element. 
I have aſſiſted thee with a compaſs, to direct t 
courſe when thou ſhalt be out of all ken of lan 
and have nothing in view but ſky and water. Go 
thither for the purpoſes before mentioned, and 
bring home what may be uſeful and beneficial to 
thy country in general, or thyſelf in particular.” 
I perſuade myſelf, that the bountitul and gra- 
cious Author of man's being and faculties, and all 
things elſe, delights in the beauty of his creation, 
and is well pleated with the induſtry of man, in 
adorning the earth with beautiful cities and caf- 
tles; with pleaſant villages and country-houſes; 
with regular gardens and orchards, and planta- 
tions of all ſorts of ſhrubs, and herbs, and fruits, 
for meat, medicine, or moderate delight; with ſha- 
dy woods and groves, and walks ſet with rows 
of elegant trees; with paſtures clothed with flocks, 
and vallies crvered with corn, and meadows bur- 
thened with graſs, and whatever elſe differenceth 
a civil and well cultivated region, from a barren 
and deſolate wilderneſs. 
If a country thus planted and adorned, thus 
liſhed and civilized, thus improved to the 
ight by all manner of culture tor the ſupport 
and ſuſtenance, and convenient entertainment of 
innumerable multitudes of people, be not to be 
eferred before a barbarous and inhoſpitable 
cythia, without houſes, without plantations, 
without corn- fields and vineyards, where the ro- 
ving herds of the ſavage and truculent inhabi- 
tants transfer themſelves from place to place in 
waggons as they can find paſtyre and forage for 
their cattle, and live upon milk, and fleſh roaſt- 
ed in the ſun, at the pomels of their ſaddles ; or 
# rude and unpolithed America, peopled with 
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flothful and naked Indians, inſtead of well- built 
-houſfes, living in pitiful huts and cabins, made of 

. poles ſet end-ways; then ſurely the brute-beaſls 
condition, and manner of living, to which, what 
we have mentioned doth nearly approach, is to 
be eſteemed better than man's and wit and rea- 
ſon was in vain beſtowed on him. 

Laſtly, I might draw an argument of the ad- 
mirable art and ſkill of the Creator and compo- 
ſer of them, from the incredible ſmallneſs of 
ſome of thoſe natural and enlivened machines, 
the body of animals. f 

f ny work of art of extraordinary fineneſs 
and ſubtlety, be it but a ſmall engine or move- 
ment, or a curious carved or turned work of 
ivory or metals, fuch as thoſe cups turned of ivo- 
ry by Oſwaldus Nerlinger of Suevia, mentioned 
by ſoan Faber, in his Expoſitions of Recchus 
his Mexican animals, which all had the perfect 

form of cups, and were gilt with a golden bor- 
der about = brim, of that wonderful ſmallneis, 
that Faber himſelf put a thouſand of them into 
an excavated pepper corn; and when he was 
weary of the work, and yet had not filled the 
veſſel, his friend John Carlus Schad, that ſhewed 
them him, put in four hundred more. Any ſuch 
work, I fay, is beheld with admiration, and pur- 
chaſed at a great rate, and treaſured up as a ſin- 
gular rarity in the mufzums and cabinets of the 
curious, and as ſuch is one of the firſt things 
ſhewed to travellers and ftrangers. But what 
are theſe for their fineneſs and parvity (for which 
alone, and their hgure, they are conſiderable] to 
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thoſe minute machines endowed with life and mo- 
tion, I mean, the bodies of thoſe animalcula, not 
long fince diſcovered in pepper-water, by Ms 
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Leuenhoek, of Delft, in Holland, (whoſe ob- 
ſervations were confirmed and improved by our 
learned and worthy countryman, Dr Robert ? 

I 


Hook) who tells us, that ſome of his friends) 
whoſe teſtimonials he deſired) did affirm, that they 
had teen 10, 00, others 30,000, others 45,000, 
little living creatures, in a quantity of water no ( 
bigger than a grain of millet; and yet he made \ 
it his requeſt to them, that they would only 7 
juſtify (that they might be within compals) half 6 
the number that they believed each of them ſaw 3 
in che water. From the greateſt of theſe num- 7 
bers he infers, that there will be 8. 280. 000 of 
theſe living creatures ſeen in one drop of water 
which number (faith he) I can with truth affirm 
I have diſcern This (proceeds he) doth ex- 
ceed belief: but I do affirm, if a large grain of 
fand were broken into 80,00,000 of equal parts, 
one of theſe would not exceed the bigneſs of one 
of thoſe creatures. Dr Hook tells us, that af- 
ter he had diſcovered vaſt multitudes of thoſe ex- 
ceeding ſmall creatures which Mr Lenenhoek 
had deſcribed, upon making uſe of other lights 
and glaſſes, he not only maguified thoſe he 
diſcovered to a very great bigneſs, but diſcover- 
ed many other forts very much ſmaller than them 
he firſt ſaw, and ſome of them ſo exceeding - 
fmall, that millions of millions might be con- 
tained in one drop of water. If Pliny, contider- 
ing ſuch inſects as were known to him, and thoſe 
were none but what were vilible to the naked 
eye, was moved to cry out, That the Artifice of 
nature was no where more conſpicuous than in 
theſe: And again, In his tam parvis atque tam 
nullis que ratio, quanta vis, guar: incxtricabatis 


perfeſtio? Aud again, Rerum natura nuſquam 
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magis quam in minimis tota 225 Hiſt. Nat. I. 11. 
c. 1. What would he have ſaid, if he had feen 
animals of ſo ſtupendous ſmallneſs, as I have 
mentiuned? How would he have been rapt into 
an ecſ{tacy of aſtoniſhment and admiration! 
Again: If conlidering the body of a gnat, 
(which by his own confeſſion is none of the leaſt 
of infects) he could make ſo many admiring que- 
ries, + Where hath nature diſpoſed fo many ſenſes 
in a gnat ?* Ubi viſum pretendit ? Ubi guſtatum 
applicavit ? Ubi oderatum inſeruit? Ubi vero trucu- 
lentam illam et portione maximam vocem ingenera- 
vit? Dna ſubtilitate pennas adnexuit ? Prel5ngavit 
pedum crura? Diſpoſuit jejunam caveam «ti aluum? 
Aridam ſanguints et potiſſimum humani fitim accen- 
dit? Telum vero perfodtcndo tergori quo ſpiculavit 
ingenio? atque ut in capaci, cum cerni non pnſfit 
exilitas, ita reciproca geminavit arte, ut fodiendn 
acuminatum pariter ſrbendaque fiſtul:ſum effet. 


Which words ſhould I tranſlate, would lote ot 


their emphaſis and elegancy ; if, I fay, he could 


make fuch queries about the members of a gnat, 


what may we make; and what would he in all 
likelihood have made, had he feen theſe incredi- 
bly ſmall living creatures ? How would he have 


admired the immente ſuhtility (as he phraſes it) 


of their pirts? For to uſe Dr Hook's words in 
his en e e p- 103. It theſe creatures be 
fo exceeding ſmall, what muſt we think of theic 


ninſcles and other parts? Certain ir is, that the 
mechaniſm by which nature performs the mutcu- 
lar motion, is exceeding {mall and curious, and 
to the pertormance of every muſcular motion, 
in rome animals at leaſt, there are not few- 
er diſtin& parts concerned than many millions of 


mitlious, and theſe 1 a microſcope. 
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Uſe. Let us then conſider the works of God, 
and obſerve the operations of his hands : Let us 
take notice of admire his infinite wiſdom and 
goodneſs in the formation of them: No creature 
in this ſublunary world is capable of ſo doing, 
beſides man, and yet we are deficient herein ; 
We content ourſelves with the knowledge of the 
tongues, or a little {kill in philology, or hiſtory 
perhaps and antiquity, and neglect that which to 
me ſeems more material, I mean natural hiſtory, 
and the works of the creation : I do not diſcom- 
mend or derogate from thoſe other ſtudies : I 
ſhould betray mine own ignorance and weakneſs 
ſhould I do fo; I only with they might not alto- 
gether juſtle out, and exclude this. I wiſh that 
this might be brought in faſhion among us; I 
with men would be ſo equal and civil, as not to 
diſparage,” deride, and vilify thoſe ſtudies which 
themſelves {kill not of, or are not converſant in; 
no knowledge can be more pleaſant than this, 
none that doth ſo ſatisfy and feed the ſoul; in 
compariſon whereto that of words and phraſes 
ſeem to me inſipid and jejune. That learning 
(faith a wiſe and obſervant prelate) which con- 
tilts only in the form and pedag of arts, or 
the critical notions upon words and phraſes, bath 


in it this intrinſical imperfection, that it is only 


ſo far to be eſteemed, as it conduceth to the 
knowledge of things, being in itſelf but a kind 
of pedantry, apt to infect a man with ſuch odd 
humours of pride, and affectation, and curiolity, 
as will render him unfit for any great employ- 
ment, words being but the images of matter, to 
be wholly given up to the ſtudy of theſe, what 
is it but Patton's frenzy, to fall in love with 
a picture or image? As for oratory, which is 


and helps unwholeſome, 
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the beſt {kill about words, that hath by ſome 
wiſe men been eſteemed but a voluntary arr, 
like to cookery, which 28 wholeſome meats, 

y the variety of ſauces, 
ſerving more to the pleaſũre of taſte than the 
health ot the body. 

It may be (for ought I know, and as ſome di- 
vines have thought) part of our buſineſs and em- 
ployment in eternity, to contemplate the works 
of God, and to give him the glory of his wiſdom, 
power, and goodneſs, manifeſted in the creation 
of them. I am ſure it is part of the buſineſs of a 
Sabbath day, and the Sabbath is a type of that 
eternal reſt; for the Sabbath ſeems to have been 
firſt inſtituted for a commemoration of the works 
of the creation, from which God is faid to have 
reſted upon the ſeventh day. 

It is not likely that eternal life ſhall be a tor- 

id and unactive ſtate, or that it ſhall confiſt on- 
in an uninterrupted and endleſs act of love; 
other faculties ſhalt be employed as well as 
the will, in actions ſuitable to and perfective of 
their natures, eſpecially the — the 
ſupreme faculty of the ſoul, which chiefly dif- 
ferenceth us from brute-beaſts, and makes us 
capable of virtue and vice, of rewards and pu- 
— ſhall be buſied and employed in con- 
templating the works of God, and obſerving the 
divine art and wiſdom, manifeſted in the ſtruc- 
ture and compoſition of them; and reflecting u- 
pon their great Architect the praiſe and glory 
due to him. Then ſhall we clearly ſee, to our 
ſatisfaction and admiration, the ends and 
uſes of theſe things, which here were either too 
ſubtile for us to penetrate and diſcover, or too 
remote and —— us to come to any dif- 
0 : 2 X 
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rin view of, viz. the planets and fixed ſtars; 
thoſe illuſtrious bodies, whoſe contents and in- 
habitants, whoſe .ſtores and furniture, we have 
here ſo longing a deſire to know, as alſo their 
mutual ſubſerviency to each other. Now, the 
mind of man being not capable at once to advert 
to more than one thing, a particular view and 
examination of ſuch an innumerable number of 
vaſt bodies, and the great multitude of ſpecies, 
both of animate and inanimate beings, which each 
of them contains, will afford matter enough to 
exerciſe and employ our minds, I do not fay, to 
all eternity, but to many ages, ſhould we do no- 
thing elſe. 

Let it not ſuffice us to be book-learned, to read 
What others have written, and to take upon truſt 
more falſchood than truth; but let us ourſelves 
examine things as we have opportunity, and con- 
verſe with nature as well as books. Let us en- 
aeavour to promote and increaſe this knowledge, 
and make new diſcoveries, not ſo much diſtruſt- 
ing our own parts, ar deſpairing of our own a- 
bilities, as to think that our induſtry can add no- 
thing to the invention of our anceſtors, or cor- 
rect any of their miſtakes. Let us not think that 
the bounds of ſcience are fixed like Hercules's 
pillars, and 4nfcribed with a Ne plus ultra. Let 
us not think we have done, when we have learn- 
ed what they have delivered to us: the treaſures 
of nature are inexhauſtible ; here is employment 
enough for tLe vaſteſt parts, the molt indefatiga- 
ble induſtries, the happieſt opportunities, the 
moſt prolix and undiſturbed vacancies. Multa 
venientis aevi populus ignota nobis ſciet : Multa 
feculis tanc futuris, cum memoria noftri exoleve- 


rit, reſervantur. Puſila res mundus eft, niſi in 
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e9 quarrat omnis mundus habeat, 

Nat. Quaeſt. lib. 7. cap. 31. The people of 
the next age ſhall know many things unknown 
to us: many are reſerv'd for ages then to come, 
« when we ſhall be quite forgotten, no memory 
of us remaining. The world would be a piti- 
ful ſmall thing indeed, if it did not contain e- 
„ nough for the inquiries of the whole world.“ 
Yet and again, Epiſt. 64. Multum adhuc reſtat 
operis, multumgue reſtabit, nec ulli nato poſt mille 
faecula praecludetur occaſion aliquid adbuc adjicien- 
di. Much work ſtill remains, and much will 
„% remain; neither to him that ſhall be born af- 
ter a thouſand ages, will matter be wanting for 
new additions to what hath already been in- 
« vented.” Much might be done, would we but 
endeavour, and nothing is inſuperable to pains 
and patience. I know that a new ſtudy ar firſt 
leems very valt, intricate, and difficult; but af- 
ter a little reſolution and progreſs, after a man 
becomes a little acquainted, as I may ſo ſay, with 
it, his underſtanding is wonderfully cleared up 
and enlarged, the difficulties vaniſh, and the thing 
grows eaty and familiar. And for our encou- 
ragement in this ſtudy, obſerve what the Pfalmiſt 
faith, Pfal. cxi. 2. The works of the Lord are 
great, ſought cut of all them that have pleaſure 
therein, Which, though it be principally ſpoken 
of the works of providenee, yet may as well be 
verified of the works of the creation. I am ſor- 
ry to fee ſo little account made of real experi- 
mental philoſophy in this / univerſity; and that 
thoſe ingenious ſciences of the mathematics are 
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ſo much neglected by us; and therefore do ear- 
neſtly exhort thoſe that are young, eſpecially 
— to ſet upon theſe ſtudies, and take 
ome pains in them. They may poſſibly invent 
ſomething of eminent uſe and advantage to the 
world; and on ſuch diſcovery would abundantly 
compenſate the expence and travel of one man's 
whole life. However, it is enough to maintain 
and continue what is already invented: neither 
do I ſee what more ingenious and manly employ- 


ment they can purſue, tending more to the ſatis- 


faction of their own minds, and the illuſtration 
of the glory of God; for he is wonderful in alt 
his works. 

But I would not have any man croſs his natu- 
ral genius or inclinations, or undertake ſuch me- 
thods of ſtudy, as his parts are not fitted to, or 
not ſerve thoſe ends to which his friends, upon 


mature deliberation, have deſigned him; but thoſe 


who do abound with leifure, or who have 1 
tural propenſion and genius inclining them e- 
to; ＋ 2 who —— of the ſtrength and 
greatneſs of their parts, are able to compaſs and 
c ebend the whole latitude of learning. 

ither yet need thoſe who are deſigned to di- 
vinity itſelf, fear to look into theſe ies, or 
think they will engroſs their whole time, and that 
no conſiderable progreſs can be made therein, 
unleſs men lay aide and neglect their ordinary 
callings, and neceſſary employments. No 

matter. Our life is long enough, and we might 
find time enough did we huſband it well: YVitam 
non accepimus brevem, ſed fecimus, nec inopes ejus, 
fed prodigi /iemus, as Seneca faith, ** We have 
not received a ſhort life, but have made it ſo; 
neither do we want time, but are predigal of 
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it“ And did but young men fill up that time 
with theſe ſtudies, which lyes upon their hands, 
which they are incumbered with, and troubled 
how to paſs away, much might be done even ſo. 
I do not ſee but the ſtudy of true phyſiology may 
be juſtly accounted a proper, or v prepa- 
rative to divinity. But to leave that, it is a ge- 
nerally received opinion, that all this viſible 
world was created for man ; that man is the end 
of the creation; as if there were no other end 
of any creature, but ſome way or other to be 
{erviceable to man. T his opinion is as old as 
Tully ; for, faith he, in his ſecond book, De 
Nat. Deorum Principio ipſe Mundus Deorum ho- 
minumque cauſa fattus eſt: quaeque in eo ſunt om- 
nia ea parata ad fruttum hominum et inventa ſunt. 


But though this be vulgarly received, yet wiſe 


men now-a-days think otherwife. Dr More af- 


firms, That creatures are made to enjoy them- 
« ſelves, as well as to —_— 3 that =P a 
« groſs piece of ignorance icity to think 
* otherwiſe.” And in another place: This 
comes only out of pride and ignorance, or a 
« haughty [v4 mo ger wel becauſe we are encou- 
« raged to believe, that in ſome ſenſe all things 
« are made for man, therefore to think that they 


are not at all made for themſelves. But he 


that pronounceth this, is ignorant of the na- 
« ture of man, and the knowledge of things: For 
« if a good man be merciful to his , then 
« ſurely a good God is bountiful and benign, and 
takes pleaſure that all his creatures enjoy them- 
„ ſelves, that have life and ſenſe, and are capa» 
+ ble of enjoyment.” 


* Antid. Atheiſm, I. 3. c. 12. 
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Thoſe 'philoſophers indeed, who hold man to 
be the only creature in this ſublunary world en- 
dued with ſenſe and perception, and that all other 
animals are mere machines or puppets, have ſome 
reaſon to think that all things here below were 
made for man. But this opinion feems to me too 
mean, and unworthy the majeity, wiſdom, and 
power of God; nor can it well conſiſt with his 
veracity, inſtead of a multitude of noble crea- 
tures, endued with life and ſenſe, and ſpontane- 
ous motion, as all mankind till of late years be- 
lieved, and none ever doubted of (ſo that it ſeems 
we are naturally made to think fo) to have ſtock- 
ed the earth with divers ſets of automata, with- 
out all ſenſe and perception, being wholly acted 
from without, by the impulſe of external objects. 

But be this fo, there are infinite other crea- 
tures without this earth, which no conſiderate 


man can think were made only for man, and have 


no other uſe. For my part, I cannot believe, 
that all things in the — were ſo made for man, 
that they have no other uſe. 

For it ſeems to me highly abſurd and unreaſon- 
able, to think, that bodies of ſuch vaſt magni- 
tude as the fixed ſtars, were only made to twin- 
kle to us, nay, a multitude of them there are, 
that do not ſo much as twinkle, being either by 
reaſon of their diſtance or of their ſmallneſs, al- 
together inviſible to the naked eye, and only diſ- 
coverable by a teleſcope; and it is likely, per- 
fecter teleſcopes than we yet have, may bring to 
light many more; and who knows, how many 


lye out ot the ken of the beſt teleſcope that can 
— Be made ? And, I believe, there are many 


pecies in nature, even in this ſublunary world, 


which were never yet taken notice of by man, 
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and conſequently of no uſe to him, which vet 
we are not to think were created in vain; but 
may be found out by, and of ufe to, thoſe who 
Mall live after us in future ages. But though in 
this ſenſe it be not true, that all things were 
made for man; yet, thus far it is that all the 
creatures in the world may be ſome way or other 
uſeful to us, at leaf} to exerciſe our wits aud un- 
derſtandings, in conſidering and contemplati 

of them, and ſo afford us ſubject of admiring — 
glorifying their and our Maker. Seeing then, 
we do believe, and aſſert, that all things were in 
ſome ſenſe made for us, we are thereby obliged 
to make uſe of them for thoſe purpoles for which 
they ſerve us, elſe we fruſtrate this end of their 
creation. Now tome of them ſerve only to ex- 
erciſe our minds : many others there be, which 
might probably ſerve us to good purpoſe, whole 


| uſes are not dilcovered, nor are they ever like 


to be, without pains and induſtry, True it is, 
many of the greateſt inventions have been acci- 
dentally ſtumbled upon ; but not by men fupine 
and careleſs, but buty and inquiſitive. Some re- 
proach methinks it is to learned men, that there 
thoul4 e fo many animals in the world, whoſe 
outward ſhape is not yet taken notice of, or de- 
icribed, much leſs their way of generation, food, 
manners, uſes, obſerved. 

The ſcripture, Pſalm cxIviii. calls upon the fun, 
moon, and ſtars, fire and hail, ſnow and vapour, 


ſtormy winds and tempeſts, mountains and all hills, 


fruitful trees, and all cedars, beaſts and all cattle, 
„ and flying fowl, Cc. to praiſe the 

rd, How can that be? can ſenſeleſs and ina- 
nimate things praiſe God ? fuch as are the ſun, 
and moon, and ftars. And although beaſts be 
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advanced higher to ſome degree of ſenſe and per- 
ception ; yet being void of reaſon and under- 
ſtanding, they know nothing of the cauſes of 
things, or of the author and maker of themſelves, 
and other creatures. All that they are capable of 
doing, in reference to the praiſing of God, is (as 
I faid before) by affording matter, or ſubject, of 
raiſing him, to rational and intelligent bein 
8⁰ the Pſalmiſt, Pfalm xix. 1. The heavens FM 
clare the glory Fd God, and the firrrament ſheweth 
his handy - work. And therefore the Pfalmiſt, 
when he calls upon fun, and moon, and ſtars, 
to praiſe God, doth in effect call upon men 
and angels, and other rational beings to conſider 
thoſe great effects of the divine power and wiſ- 
dom, their vat dimenſions, their regular motions 
and periods, their admirable diſpoſition and or- 
der, their eminent ends and uſes in illuminating 
and eniivening the planets, and other bodies a- 
bout them, and their inhabitants, by the r com- 
fortable and cherithing light, heat and influences, 
and to give God the glory of his power, in ma- 
king fuch great and illuſtrious bodies, and of his 
wiſdom and goodneſs in fo placing and diſpoſing 
of them, fo moving them regularly and c: - ſtant- 
ly, without claſking or interfering one with ano- 
ther, and enduing them with ſuch excellent vir- 
tues and properties, as to render then. ſo ſervice- 


able and eficial to man, and all other crea- 


tures about them. | 

The like may be ſaid of fire, hail, ſnow, and 
other elements and meteors, of trees, and other 
vegetables, of beaſts, birds, inſects, and all ani- 
mals, when they are 'commanded to praiſe God, 
which they cannot do by themſelves; man is com- 
manded to conſider them particularly, to obſerve 
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and take notice of their curious ſtructure, ends, 
and uſes, and give God the praiſe of his wiſdom, 
and other attributes therein manifeſted. 

And therefore thoſe who have leiſure, oppor- 
tunity, and abilities, to contemplate and conſider 
any of theſe creatures, if they do it not, do as 
it were rob God of ſome part of his glory, in 
5 or lighting ſo eminent a ſubject of it, 
and wherein they might have diſcovered ſo much 
art, wiſdom, and contrivance, | 

And it is particularly remarkable, that the di- 
vine author of this pſalm, amongſt other crea- 
tures, calls upon inſects alſo to praiſe God; 
which is as much as to fay, Ye ſons of men, ne- 
glect none of his works, thoſe which ſeem moſt 
vile and contemptible: there is praiſe belongs to 
him for them. Think not that any thing he hath 


vouchſafed to create, is unworthy thy cognizance, 


to be lighted by thee. It is pride and arrogance, 
or ignorance and folly, in thee ſo to think. 
There is a greater depth of art and {kill in the 
ſtructure of the meaneſt infect, than thou art 
able for to fathoin, or comprehend. 

The wiſdom, art, and power of Almighty God, 
ſhines forth as viſibly in the ſtructure of the bo- 
dy of the minuteſt infect, as in that of a horſe, 
or elephant: therefore God is ſaid to be, Maxi- 
mus in minimis, We men eſteem it a more dif- 
ficult matter, and of greater art and curio- 
fity, to frame a ſmall watch, than a large 
clock; and no man blames him who ſpent his 
whole time in the conſideration of the nature 
and works of a bee, or thinks his ſubject was 
too narrow. Let us not then eſteem any thing 
contemptible, or inconſiderable, or below our 


notice taking; for this is to derogate from the 
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wiſdom and art of the Creator, and to con- 
feſs ourſelves unworthy of thoſe endowments 
of know! and underſtanding which he hath 
beſtowed on us. Do we praiſe Daedalus, and 
Architas, and Hero, and Callicrates, and Albertus 
Magnus, and many others, which I might men- 
tion, for their cunning m mventing, and dexte- 
rity in framing and compoling a few dead engines 
or movements, and ſhall we not admire and mag- 
nify the great 4anutvpyor Koruev, Former of the — 1 
who hath made fo many, yea, I may ſay innume- 
rable, rare pieces, and thoſe too not dead ones, 
ſuch as ceaſe preſently to move fo ſoon as the 
ſpring is down; but all living and themſelves per- 
forming their . own motions, and thoſe fo intri- 
cate and various, and requiring fuch a multitude 
of parts and ſubordinate machines, that it is in- 
comprehentible what art, and ſkill, and induſtry, 
muſt be employed in the framing of one of them? 

I have already noted out of Dr Hook, that to 
the performance of every muſcular motien, at 
leaſt in greater animals, there are not fewer di- 
ſtinct parts concerned, than many millions of mil- 
lions. 

Further, from the conſideration of our own 
ſmallnefs and inconſiderableneſs, in reſpect of the 
1 and ſplendor of thoſe glorious heavenly 

dies, the fun, moon, and ſtars, to which our 
bodies bear no proportion at all either in magni- 
tude, or luſtre; let us with the holy Pſalmiſt raiſe 
up our hearts to magnify the goodneſs of God to- 
wards as in taking fuch notice of us, and making 
fuch proviſion for us, and advancing us ſo highly 
above all his works, Pſalm viii. 3. When I 
« conſider the heavens, the work of thy fingers, 
the moon and the ſtars which thou haft ordain- 
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« ed; what is man that thou art mindtul of him, 
« and the fon of man that thou viſiteſt him! for 
„thou baſt made him a little lower than the an- 


gels, and haſt crowned him with glory and ho- 


„ nour, &c. 
But it may be objected, that God Almighty was 
not ſo ſelfiſh and deſirous of glory, as to make 


the world, and all the creatures therein, only for 


his own honour, and to be praiſed by man. 'To 
aſſert this, were, in Des Cartes's opinion, an ab- 
ſurd and childiſh thing, and a reſembling of God 
to a proud man. Ir is more worthy the Deity, 
to attribute the creation of the world to the ex- 
undation and overflowing of his tranſcendent and 
infinite goodnefs, which is of its own nature, and 
in the very notion of it, moſt free, diffulive, and 
communicative. 

To this I ſhall anſwer in two words; Firſt, 
The teſtimony of ſcripture makes God in all his 
actions to intend and deſign his own glory, main- 
ly, Frov. xvi. 4. God made all things for himſelf. 
How! for himſelf? He hath no need of them: he 
hath no uſe of them. No, he made them for ite 
manifeſtation of his power, wiſdom, and good- 
nets, and that he might receive from the creatures 
that were able to take notice thereof, his tribute 
of praiſe, Pfal. 1 14. Offer unto God thankſgiving, 
And in the next verſe, I will deliver thee, and 
thou ſhalt glorify me. And again in the latit verſe, 
ji h offereth praiſe, glorificth me; fo praiſe is 
called a facrifice, and the calves of the lips, Hof. 
xiv. 2. Ifa. xlii. 8. “am the Lord, that is my 
name, and my glory will I nat give to another. Iſa. 
xIviii. 11. And [ vill not give my glory to another. 
The ſcripture calls upon the heavens, and earth, 


and ſun, and moon, and ftars, and all other 
| P 
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creatures, to praiſe the Lord; that is, by the 
mouth of man, (as I ſhewed before) who is here- 
by required to take notice of all theſe creatures, 
and to admire and praife the power, wiſdom, 
and goodneſs of God, manifeſted in the creation 
and deſignations of them. 

Secondly, Ir is moſt reaſonable that God Al- 
mighty ſhould intend his own glnry : for he be- 
ing infinite in all excellencies and perfections, and 
independent upon any other being, nothing can 
be ſaid or thought of him too great, and which 
he may not juſtly challenge as his dne ; nay, he 
cannot think too highly of himſelf, his other at- 
tributes being adequate to his underſtanding ; fo 
that, though his underſtanding be infinite, yet 
he underſtands no more than his power can ef- 
fect, becauſe that is infinice alſo. And therefore 
it is fit and reaſonable, that he ſhould own and 
accept the creatures acknowledgments and cele- 
brations of thoſe virtues and perfections, which 
he hath not received of any other, but poſſeſſeth 
eternally and originally of himſelf. And indeed, 
(with reverence be it ſpoken,) what elſe can we 
imagine the ever-bleed Deity to delight and take 
complacency in for ever, but his own infiaite 
excellencies aud perfections, and the manifetta- 
tions and eifets of them, the works of the crea- 
tion, and the ſacrifices of praite and thanks of- 
fered up by fuch of his creatures as are capable 
of contidering thoſe works, and diſcerning the 
traces and foot{teps of his power and wiſdom 
appearing in the formation of them; and moreo- 
ver, whore bounden duty it is fo to do? The 
reaſon why man ought not to admire himſelf, or 
ſeek his own glory, is, becauſe he is a dependent 
creature, and hath nuthing but what he hath re- 
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ceived; and not only dependent, but imperfect, 
vea, weak and impotent: and yet [ do not take 
humility in man to conſiſt in diſowning, or deny- 
* gift or ability that is in him, but in a 
Juſt valuation of ſuch gifts and endowments, ye: 
rather thinking too meanly than too highly of 
them; becauſe human nature is ſo apt to err in 
running into the other extreme, to flatter itſeit. 
and to accept thoſe praiſes that are not due to 
it; pride being an elation of ſpirit upon falle 
grounds, or a deſire and acceptance of undue 
honour. Otherwite I do not fee why a man may 
not admit, and accept the teſtimonics of others, 
concerning any perfection, accomplithment, or 
Heilt, that he is really poffeſſed of, yet can he not 
think of himſelf to deſerve any praiſe or honour 
for it, becauſe both the power and habit are 
the gift of God: and conſidering that one virtue is 
counter-balanced by many vices, and one ſkill 
and perfection with much ignorance, and infir- 
mity. 


THE END OF THE FIRST PART. 
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I Proceed now to ſelect ſouie 2 pieces 
of the creation, and to conſider them more di- 


{tintly. They ſhall be only two: 


I. The whole body of the earth. 
II. Tac body of man. 
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Firſt, The body of the earth; and theren [ 
ſhall take notice of, 1. Its figure. 2. Its motion. 
3. The conſtitution of its parts. 

By earth I here underſtand, not the dry land, 
or the earth contradiſtinguithed to water, or 
the earth conſidered as an element, but the 
whole terraqueous globe, compoſed of earth and 
Water. 

1. For the figure, I could eaſily demonſtrate it 
to be ſpherical. That the water, which by rea- 
ſon of its fluidity, ſhould, one would think, com- 
poſe itſelf to a level, yet doth not fo, but hath a 
gibboſe ſuperticies, may to the eye be demonſtra- 
ted upon the fea. For when two ſhips, ſailir g 
contrary ways, loſe the ſight one of another, fu tt 
the keel and hull diſappear, afterwards the fails, 
and if when upon the deck you have perfectly 
loſt ſight of all, you get up to the top of the 
main-maſt, you may delcry it again. Now what 
ſhould take away the fight of theſe ſhips 
from each other but the gibboſity of the interja- 
cent water? The roundneſs of the earth from 
North to South is demonſtrated from the appear- 
rance of northern ſtars above the horizon, and 
loſs of the ſouthern to them that travel north- 
ward; and on the contrary, the loſs of the north- 
ern, and appearance of the ſouthern, to them that 
travel ſouthward. For were the earth a plain, we 
ſhould ſee exactly the ſame ſtars wherever we were 
placed on that plain. The roundneſs from eaſt 
to welt is demonſtrated from eclipſes of either 
of the great luminaries. For why the ſame eclip- 
ſes, ſuppoſe of the ſun, which is ſeen to them that 
live more eaſterly, when the ſun is elevated fix 


degrees above the horizon, ſhouid be feen to them 
lat live one degree more weſterly when the ſun is 
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but fivedegrees abovethe horizon, and folower and 
lower proportionably to them that live more and 
more weſterly, till at laſt it appear not at all, 
no account can be given but the globoſity of the 
earth. For were the earth a perfect plain, the 
ſun would appear eclipſed to all that live upon 
that plain, it not exactly in the ſame elevation, 
yet pretty near it; but to be {ure it would never 
appear to ſome, the ſun being elevated high a- 
bove the horizon; and not at all to others. It 
being clear then that the figure of the earth is 
r let us conſider the conveniencies of 
this figure. 

1. No figure is ſo capacious as this, and con- 
ſequently, whoſe parts are ſo well compacted 
and united, and lye ſo near one to another for 
mutual ſtrength. Now the earth, which is the 
baſis of all animals, and, as ſome think, of the 


whole creation, ought to be firm, and ſtable, and 


ſolid, and as much as is pollible, fecured from all 
ruins and concuſſions. 

2. This figure is moſt conſonant and agreeable 
to the natural utus, or tendency of all heavy 
bodies. Now the earth being fuch a one, and all 
its parts having an equal propenſion or conni- 
vency to the centre, they muſt needs be in great- 
elt reſt, and moſt immoveable, when they are all 
e juidiſtant from it; whereas, were it an angular 
body, all the angles would be vaſt and ſteep 
mountains, bearing a conſiderable proportion to 
the whole bulk, and therefore thoſe parts being 
extremely more remote from the centre, than 
thoſe about the middle of the plains, would con- 
ſequently preſs very ſtrongly thitherward ; and 
unlefs 2 made of adamant or marble, 
in time the ot ts would give way, till 
were levelled. 18 * * 
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3. Were the earth an angular body, and not 
round, all the whole earth would be nothing elſe 
but vaſt mountains, and fo incommodious for a- 
nimals to live upon; for the middle point of e- 
very ſide would be nearer the centre than any o- 
ther, and conſequently from that point, which way 
ſoever one travelled, would be up-hill, the ten- 
dency of all heavy bodies being perpendicularly 
to the centre: Beſides, how much this would 
obſtruct commerce, is eaſily ſeen; for not only 
the declivity of all places would render them ve- 
ry difficult to be travelled over, but likewiſe the 
midſt of every ſide being loweſt and neareſt the 
centre, if there were any rain, or any rivers, 
muſt needs be filled with a lake of water, there 
being no way to diſcharge it, and poſſibly the 
water would riſe ſo high, as to overflow 
whole /atus. But, ſurely, there would be much 
more danger of the inundation of whole coun- 
tries than now there is, all the waters falling 
upon the earth, by reaſon of its declivity every 
way, eaſily deſcending down to the common re- 
ceptacle the fea. And theſe lakes of water be- 
ing far diſtant one from another, there could be 
no commerce between far remote countries, but 
by land. | 

4. A ſpherical figure is moſt commodious for 
dinetial motion, or revolution, upon its own 
axis: for in that, neither can the medium at all 
reſiſt the motion of the body, becauſe it _ 
not in its way, no coming into any 
but what the 14 — left, neither doth 8 

rt of the ſuperficies move faſter than another: 
Whereas were it angular, the parts about the 

les would find ſtrong reſiſtance from the air, 
i idaſe prots tile about the angles would move 
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much faſter than thoſe about the middle of the 

anes, being remoter from the centre than they. 

t remains therefore that this figure is the moſt 
commodious for motion. | 

Here I cannot but take notice of the folly and 
ſtupidity of the Epecureans, who fancied the earth 
to be flat and contiguous to the heavens on all 
ſides, that it deſcended a great way with long 
roots ; and that the fun was new made every 
morning, and not much bigger than it ſeems to 
the eye, and of a flat figure, and many other 
ſuch groſs abſurdities, as children among us 
would be aſhamed of. 

Secondly, I come now to ſpeak of the motion of 
the earth. That the earth (ſpeaking according to 
philoſophical accuratenets) doth move both upon 
its own poles, and in the ecliptic, is now the re- 
ceived opinion of the moſt learned and ſkilful ma- 
thematicians. To prove the diurnal motion of it 
upon its poles, I need produce no other argument 
than, Firſt, The vaſt diſproportion in reſpect 
of magnitude, that is between the earth and the 
heavens, and the great unlikelihood that ſuch an 
infinite number of vaſt bodies ſhould move about 
fo inconſiderable a ſpot as the earth, which in 
compariſon with them, by the concurrent ſuf- 
frages of mathematicians of both perſuations, is a 
mere point, that is, next to nothing. Secondly, 
The immenſe and incredible celerity of the mo- 
tion of the heavenly bodies in the ancient hypo- 


theſis. Thirdly, Of its annual motion in the e- 


eliptic, the ſtations and retrogradations of the 
ſuperior planets, are a convincing argument 
there being a clear and facile account thereof to 
be given from the mere motion of the earth in 


the ecliptic ; whereas in the old hypotheſis no 
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account can be given, but by the unreaſonable 
fiction of epicycles, and contrary motions; add 
hereto, the great unlikelihood of ſuch an enor- 
mous epicycle as Venus muſt deſcribe about the 
ſun, not under the ſun, as the old aſtronomers 
fancicd. About the ſun, I ſay, as appears by its 
being hid or eclipſed by it, and by its ſeveral 
phaſes, like. the moon. So that whoſoever doth 
clearly underſtand both hypotheſes, cannot, I 
perſuade myſelf, adhere to the old, and reject the 
new, wh:thout doing ſome violence to his facul- 
ties. 

Againſt this opinion lye two objections, Firſt, 
That it is contrary to ſenſe, and the common o- 
pinion and belief of mankind. Secondly, That 
it ſeemeth contrary to ſome expreſſions in ſcrip- 
ture. To the firſt I anſwer, that our ſenſes are 

ſometimes miſtaken, and what appears to them is 
not always in reality ſo as it appears. For ex- 
ample : The fun, or moon, appear no bigger, at 
moit, than a cart-wheel, and of a flat figure. 
1he earth ſeems to be plain: the heavens to 
cover it like a canopy, and to be contiguous to 
it round about: a fire-brand nimbly moved round, 
appears like a circle of fire; and to give a paral- 
let inftance, a boat lying ſtill at anchor in a river, 
to him that fails and rows by it, ſeems to move 
apace; aud when the clouds paſs nimbly under 
the moon, the moon itlelf ſeems to move the con- 
trary way. And there have been whole books 
written in confutation of vulgar errors. Second- 
ly, As to the ſcripture, when ſpeaking of theſe 
ao it accommodates itſelf to the common and 
received opinions, and employs the u:uval phraſes 
and forms of ſpeech (as all wiſe men alſo do, 


though, in ſtrictneſs, they be of a different or 
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contrary opinion) without intention of delivering 
any thing doctrinally concerning theſe points, or 
confuting the contrary: and yet by thoſe that 
maintain the opinion of the earth's motion, there 
might a convenient interpretation be 12 of 
ſuch places as ſeem to contradict it. Howbeit, 
becauſe ſome pious perſons may be offended at 
ſuch an opinion, as favouring of novelty, think- 
ing it inconſiſtent with divine relation, I ſhall not 
poſitively alert it, only propoſe it as an hypo- 
thelis not altogether unprobable. Supputing then, 
that the earch doth move about upon its own 
poles, and in the ecliptic about the ſun, I ſhall 
thew how admirably its ſituation and motion are 
contrived for the conveniency of man, and other 
animals: which I cannot do more fully and clear- 
ly than Dr More hath already done in his Anti- 
dote againſt Atheiſm, whote words therefore I 
ſnall borrow. 

Firſt, Speaking of the paralleliſm of the axis 
of the earth, he ſaith, I demand whether it be 
better to have the axis of the earth fleady and 
2 parallel to itfelt, or to have it care- 
ef ly tumble this way and that way as it hap- 
pens, or at leaſt, very variouily aud intricately? 
And you cannot but anſwer me, it is better to 
have it ſteady and parallel; for in this lyes the 
neceilary foundation of the art of navigation and 
dialling. For that ſteady ſtream of particles, 
which is f-ppoicd ro keep the axis of the earth 
parallel ro ittelt, affords the mariner both his 
cynoturi, ard bis compaſs. The load-ſtyne and 
the Ioad-ſtar depend both upon this. i he ad- 
ſtone, as I could Gemoniiiatce, were it not too 
great a diprcliong and the inulin, Lcauſe that 
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which keeps the axis paivilel ro itlell, makes each 
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of the poles conſtantly reſpect ſueh a point in the 
heavens; as for example, the north-pole to point 
almoſt directly to that which we call the pole- 
ſtar. And beſides, dialling could not be at all 
without this ſteadineſs of the axis. But both 
theſe arts are pleaſant, and one eſpecially of 
mighty importance to mankind. For thus there 
is an orderly meaſuring of our time for affairs 
at home, and an opvortunity of traffic abroad, 
with the moſt remote nations of the worid, and 
ſo there is a mutual ſupply of the ſeveral commo- 
d:ties of all countries, beſides the enlarging our 
underſtandings by fo ample experience we get 
both of men and things. Wheretore if we were 
rationally to contult, whether the axis of the 
earth were better be held ſteady and parallel to 
itſelf, or left at random, we would conclude it 
ought to be ſteady, and ſo we find it 4e facts, 
though the earth move floating in the liquid hea- 
vens. So that appealing to our own faculties we 
are to affirm, that the conſtant direction of the 
axis of the earth was eſtabliſhed by a principle of 
wiſdo:1 and council. 

Again, There being ſeveral poſtures of this 
{ſteady direction of the axis of the earth, viz. ei- 
ther perpendicular to a plane, going through the 
centre of the ſun, or co-incident, or inclining, I 
demand which of all theſe reaton and knowledge 
would make choice of? Not of a perpendicular 
poſture; for ſo both the pleaſant variety, and 
great convenience of ſummer and winter, ſpriag 
and autumn, would be loſt, and for want of ac- 
ceſſion of the fun, theſe parts of the earth, which 
now bring forth ſruits, and are habitable, would 
be in an incapacity of ever bringing ſorth any ; 


tich then, the heat could never be greater than 
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now it is at our 1oth of March, or the rith of 
September, and therefore not ſufficient to bring 
their fruits and grain to maturity, and conſe- 
uently, could entertain no inhabitants; and 
thabe parts that the full heat of the ſan could 
reach, he plying them always alike without any 
annual receſſion, or intermiſhon, would at laſt 
grow tired, or exhauſted, or be wholly dried up, 
aud want moiſture, the fun diſſipat ing and eaſt 
ing off the clouds northwards and ſouthwards. 
Belides, we obſerve that an orderly viciſſitude of 
things, doth much more gratify the contempla- 
tive property in man. | 
And now in the ſecond place, neither would 
reaſon make choice of a co-incident poſition. For 
if the axis thus lay in a plain that goeth through 
the centre of the ſun, the ecliptic would, like a 
colnre, or one of the meridians, paſs through 
the poles of the earth, which would put the in- 
habitants of the world into a piti:ul condition. 
For they that eſcape beſt in the temperate zone, 
would be accloyed with long nights very tedious, 
no lefs than forty days, and thoſe that now never 
have their night above twenty-four hours, as 
Frieſland, Iceland, the furtheſt parts of Ruſſia 


and Norway, would be deprived of the fun, a- 


bove an hundred and thirty days together. Our- 
ſelves in England, and the reit of the fame clime 
would be cloted up in darkneſs no lefs than a 
hundred, or eighty days; aud ſo proportionable 
of the reſt, both in and eut of the temperate 
zones. And as for ſummer and winter, though 


_ thoſe viciſſitudes would be, yet it could not but 


cauſe raging diſeaſes, to have the fun ſtay ſo 
long, defcribing his little circles ſo near the poles, 
and lying fo hot on the inhabitants, that had beeu 
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in ſo long extremity of darkneſs and cold before. 

It remains therefore, that the poiture of the 
axis of the earth be inclining, not perpendicular, 
not co-incident to the fore- mentioned plane. And 
verily, it is not only inclining, but in fo fit a 
proportion, and there can be no fitter imagined 
to make it, to the utinoſt capacity, as well plea- 
fant as habitable. For though the courſe of the 
ſun be curbed between the tropics, yet are not 
thoſe parts directly ſubject to bis perpendicular 
beams, either uninhabitable, or extremely hot, 
as the ancients fancied : by the teſtimony of tra- 
vellers, and particularly Sir Walter Rawleigh, 
the parts under and near the line, being as fruit- 
ful and pleaſant, and fit to make a paradiſe of, as 
any in the world. And that they are as ſuitable 
to the nature of man, and as convenient to live 
in, appears from the longevity of the natives; 
as for inſtance, the Ethiopes, called by the anci- 
ents Mzxp*Cz, but eſpecially in the Braſilians in 
America, the ordinary term of whoſe life is a 
hundred years, as is fet down by Fifo, a learned 
phy ſician of Holland, who travelled thicher on 
purpole to augment natural knowledge, but eſpe- 
cially what related to phyſic. And reaſonable ic 
is that this ſhould be ſo; for neither doth the ſun 
lye long upon them, their day being but twelve 
hours, and their night as long, to cool and re- 
freſh them : and belides, they have frequent 


— ſhowers, and conſtant breezes, or freſh gales of 
wind trom the Eaſt. It was the opinion of Af- 


clepiades, as Plutarch reports, that generally the 
inhabitants of cold countries are longer-lived 
than thoie of hot, becauſe the coid keeps in the 
natural heat, as it were locking up the pores to 
prevent its evaporation; whereas in hot regions 
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the heat is eaſily d ſſipated, the pores being large 
and open to give it way. Which opinion, be- 
cauſe I find ſome learned men (till to adhere to, 
I ſhall produce ſome further inſtances of Monti- 
eur Rochefort's hiſtory of the Antilles iſlands, 
to confirm the contrary, and to ſhew how often 
and eaſily we may be deceived, if we truſt to 
our own ratiocinations, how plauſible ſoever, 
aud conſult not experience. 

The ordinary lite (ſaith he) of our Caribbeans 
is an hundred and fifty years long, and ſornetimes 
more. There were ſome among them not long 
ſince living, who remembered to have feen the 
fir{t Spaniards that boarded America, who we 
may thence conclude, lived to be at leaſt 160 
years old. | 

The Hollanders who traffic in the Molucca 
iſlands, aſſure us, that the ordinary term of life. 
of the natives there is one hundred and thirty 
years. 

Vincent le Blanc tells us, that in Sumatra, 
Juva, and the neighbouring iſlands, the life of 
the inhabitants is extended to 140 years, and that 
in the rea of Caſſuby it reaches 150. Francis 


Pirara promotes the life of the Bratilians beyond 


the term we have ſet it, v. g. to 160 years, or 
more, and lays, that in Florida and Jucatan, there 
are men found who paſs that age. And it is faid, 
that the French in Laudonier's voyageinto Florida, 
anno 1564, faw a certain old man, who affirmed 
himſelf to be three hundred years old, and the 
father of five generations ; and well he might be 
of double that number. | 

Laſtly, Mapheous reports, that a certain Ben- 
galite vaunted himſelf to be 335 years old. So 
tar Monſieui Rochefort. Indeed theſe two laſt 
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inſtances, being perchance ſingular and extraor- 
dinary, do not prove the point ; for even among 
us, where the ordinary term of life is about 
threeſcore and ten, or fourſcore, there occur 
ſome rare inſtances of perſons, who have lived 
130, 140, 150 years and more. But the other 
teſtimonies being general, prove it beyond con- 
tradiction ; neither yet is the thing itſelf impro- 
bable; for chere being not fo great inequality of 
weather in thoſe hot countries, as there is in 
cold, the body is kept in a more equal temper, 
and not having ſuch frequent thocks, as are occa- 
ſioned by ſuch air, and often changes, and that 
from one extræme to another, holds out much 
longer. So we fee infirm and crazy perſons, 
when they come to be ſo weak as to be fixed to 
their beds, hold out many years, ſome I have 
heard of, that have laid bed-rid 20 years: becauſe 
in the bed they are always kept in an almoſt equal 
temper of beat, who, had they been expoſed to 
the exceſſes of heat and cold, would not proba- 
bly have furvived one. 

Seeing then, this beſt poſture which our rea- 
ſon could make choice of, we fee really eſtablith- 
ed in nature, we cannot but acknowledge it to 
be the iſſue of wiſdom, counſel, and providence. 
Moreover, a further argument to evince this is, 
that though it cannot but be acknowledged, that 
if the axis of the earth were — we bo to 
the plane of the ecliptic, her motion would be 
more eaſy and natural, yet notwithſtanding for 
the conveniencies fore- mentioned, we fee it is 
made in an inclining poſture. 

Another very conſiderable, and heretofore un- 

obſerved convenience of this inclination of the 

earth's axis, Mr Keill = us in his Examina- 
2 


— 
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tion of Dr -Burnet's Theory f the earth, p. 69. 
There is, faith he, one more | belides what he 
had mentioned before | conliderable advantage, 
which we reap by the prefent poli..on of the 
earth, which I will here inſert, becauſe I do not 
know that it is taken notice o by any; aud it is, 
that by the preſent inclinztion cf the earth's axis 
to the plane of rhe ecliptic, we who live beyond 
45 degrees of latitude, and ſtand moſt in need of 
it, have more of the ſun's heat throughout the 
vear than if he had ſhined always in the equator; 
that is, if we take the ſum of the ſun's actions 
npon us both in ſummer and winter, they are 
greater than its heat would be it he moved al- 
ways in the equacor ; or, which is the ſame thing, 
the aggregate of the ſun's heat upon us while he 
deicribes any two oppoſite parallels, is greater 


than it would be if in thoſe two days he deſcri- 


bed the equator ; whereas in the torrid zone, and 
even in ti e temperate, almoſt as far as 45 degrees 
of latitude, the ſum of the fun's heat in ſummer 
and winter is leſs than it would be, were the 
axis of the earth perpendicular to-the plane of 
the ecliptic; for the demonſtration of which I 
refer the reader to the book itſelf. 

I think (proceeds he) this conſideration cannot 
but lead us into a tranſcendent admiration of the 
d.vine wiſdom, which hath placed the earth in 
ſuch a poſture, as brings with it ſeveral conve- 
niencies beyond what we can eafily diſcover with- 


out ſtudy and application; and I make no queſ- 
tion, but it che reſt of the works of nature were 


well obierved, we ſhovld find teveral advantages 
which accrue to us by their preſent conſtitution, 


which are far beyond the uſes of them that are 


yet diſcovered ; by which it will plainly appear, 
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that God hath choſen better for us than we could 
have done for ourſelves. | 
If any man ſhould object and ſay, it would be 
more convenient for the inhabitants of the earth- 
if the tropics ſtood at a greater diſtance, and the 
ſun moved farther northward and ſouthward, for 
fo the north and ſouth parts would be relieved, 
and not expoſed to ſo extreme cold, and thereby 
rendered uninhabitable, as now they are. "* 
To this I anſwer, that this would be more in- 
convenient to the inhabitants of rhe earth in ge- 
neral, and yet would afford the north and ſouth 
parts but little more comfort; for then as much 
as the diſtances between the Tropicks were en- 
larged, ſo much would alſo the Artick and An- 
tartick circles be enlarged too; and ſo we here in 
England, and ſo on northerly, thould not have 
that grateful and uſeful ſucceſſion of day and night, 
but proportionably to the ſun's coming towards 
us, fo would our days be of more than twenty- 
four hours length; and according to his receſs in 
winter, -our nights proportionable; which how 
t an inconvenience it would be, is eaſily 
teen: Whereas now the whole latitude of the 
earth, which hath at any time above twenty-four 
hours day, and twenty-four hours night, is little 
and inconſiderable in compariſon of the whole 
bulk, as lying near the Poles; and yet neither is 
that part altogether unuſeful, for in the waters 
there live fiſhes, which other where are not ob- 
vious; fo we know the chief whale-fiſhing is in 
Greenland; yea, and not only filh, but pu va- 
riety of water fowl, both whole and cloven 
footed, frequent the waters, and feed there, 


breeding alſo on the cliffs by the ſea- ſide, as they do 


with us; the figures —— of a great 
| 3 
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many whereof are given us by Martin in his 
voyage to Spitzberg, or Greenland; and on the 
land, bears, and foxes, and deer, in the moſt 
northerly country that was ever yet touched; 
and doubtleſs, if we thall diſcover further to the 
very North Pole, we (hall find all that tract not 
to be vain, uſeleſs or unoccupied, | 
Thirdly, The third and laſt thing I propoſed 
was, the conſtitution and conſiſtency of the parts 
of the earth. And firſt, admirable it is that the 
waters ſhould be gathered together into ſuch great 
conceptacula, aud the dry land appear; and though 
we had not been aſſured thereof by divine reve- 
lation, we could not in reaſon but have thought 
ſuch a diviſion and ſeparation to have been the 
work of Oinnipotency, and infinite Wiſdom and 
Goodneſs; for in this condition the water nouriſh- 
es and maintains innumerable multitudes of vari- 
ous kinds of fithes, and the dry land ſupports and 
feeds as great variety of plants and animals, 
which have their firm footing and habitation ; 
whereas had all been earth, all the ſpecies of fiſli- 
es had been loſt, and all thoſe commodities which 
the water afford: us; or all water, there had been 
no living tor plants, or terreſtrial animale, or man 


hiümſelf, and all the beauty, glory and variety of 


this inferior world had been gone, nothing being 
to be feen, but one uniform dark body of water ; 
er had all been mixed and made up of water and 
earth into one budy of mud and mire, as one 
would think ſhould be molt natural; for why fuch 
a ſeparation as at preſent we find ſhould be made, 
nv account can be given but providence; I fay, 
had all this globe been mire or mud, then could 
there have been no poſſibility for any animals at 


all to have lived, excepting ſome few, and thoſe 
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very dull and inferior ones too. That therefore 
the earth ſhould be made thus, and not only fo, 
but with ſo great variety of parts, as mountains, 
plains, vallies, fand, gravel, lime, ſtone, clay, 
marble, argilla, &c. which are ſo delectable and 
pleaſant, and likewiſe fo uſeful and convenient for 
the breeding and living of various plants and ani- 
mals, ſome affecting mountains, ſome plains, ſome 
vallies, ſome watery places, ſome ſhade, ſome ſun, 
ſome clay, ſome ſand, tome gravel, &c. That the 
earth ſhould be fo figured as to have mountains in 
the mid-land parts, abounding with ſprings of 
water, pouring down ſtreanis and rivers for the 
neceſlities and conveniencies of the inhabitants of 
the lower countries, and that the levels and 
plains ſhould be formed with fo eaſy a declivity 
as to caſt off the water, and yet not render tra- 
velling or tillage very difficult or laborious z 
theſe things, I ſay, muſt needs be the reſult of 
couniel, wiſdom, and deſign; eſpecially when 
* I faid before) not that way which ſeems more 
acile and obvious to chance is chuſen, bat that 
which is more diſücult and hard to be traced, 
when it is moſt convenient and proper for thoſe 
nobler ends and detigns which were intended by 
its wiſe Creator and Governor, Add to all this, 
that the whole dry land is, for the molt part, 
covered over with a lovely carpet of green grafs 
and other herbs, of a colour not only moſt 
grateful and agreeable, but moſt uſeful and ſalu- 
tary to the eye; and this alſo decked and adorn- 
ed with great variety of flowers of beautiful co- 
lours and figures, and of molt pleaſant and fra- 
grant odours, for the refrethment of our ſpipits 
and our innocent delight; as alſo with beautiful 


mu and ſtately trees, affording us not only 


pleaſant and nouriſſing fruits, many liquors, 


drugs, and good medicines, but timber and uten- 


{ils for all ſorts of trades and the conveniencies 
of man; out of many thouſands, of which we 


will only juſt name a few, leſt we ſhould be te- 


dious and too bulky. 

Firſt, The cocoa, or coker-nut tree, that ſup- 
plies the Indians with almoſt whatever they ſtand 
in need of, as bread, water, wine, vinegar, bran- 
dy, milk, oil, honey, ſugar, needles, thread, li- 
nen, clothes, cups, ſpoons, beſoms, baſkets, pa- 

„ maſts for ſhips, fails, cordage, nails, cover- 
ings for their houſes, &c. which may be ſeen at 
large in the many printed relations of voyages 
and travels to the Eaſt-Indies, but moſt faithful- 
ly in the Hortus Malabaricus, publithed by that 
immortal patron of natural learning, Henry 
Van Reede Van Drækaſtein, who has had great 
commands and employs in the Dutch colonies. 

Secondly, The Ale Muricata, vel Aculeata, 
which yields the Americans every thing their ne- 
ceſſities require, as fences and houtes, darts, 
wea and other arms, ſhoes, linen, and 
bu my needles and thread, wine and hoaey, be- 
ſides many utenfils; for all which Hernandes, 
Garcililaſſo de la Vega, and Margrave, may be 
conſulted. 

Thirdly, The Bandura Cingalenſium called by 
ſome the Priapus Vegetabilis, at the end of whoſe 
leaves hang long ſacks or bags, containing a pure 
hmpid water, of great uſe to the natives when 
— want rain for eight or ten months toge- 
A parallel inſtance to this of the Bandura, my 


learned and worthy friend Doctor Sloane affords 


us in a plant by him obſerved in the iſland of 
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Jamaica, and deſeribed by the title of Viſcum C 
ryophilloides Maximum flore tripetalo pallide lu- 
teo, mine filaments, which is commonly called 
in that iſland, Wild Pine, Philoſoph. Tranſact. 
No 25r, Page 14. I ſhall not tranſcribe the 
whole deſcription, but only that part of it which 
relates to this particular; Pom the root 
(Which he had deſcribed before) ariſe leaves on 
every fide, after the manner of leeks, or an- 
anas, whence the name of wild-pine, or aloes, 
being folded or incloſed one with auviher, each 
of which is two foot and an halt long, and 
from a three inch breadth at beginning, or 
baſe, ends in a 12 having a very hollow or 
1 


concave inward fide, and a round or convex 


outward one: ſo that by all their hollow fades 
is made within a very large preſervatory ci- 
ſtern or baſin, fit to contain a pretty quanti- 
« ty of water, which in the rainy ſeaſon falls 
upon the utmoſt parts of the ſpreading leaves, 
« which have channels in them, conveying it 
% down to the ciſtern where it is kept, as in a 
44 

40 
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bottle, the leaves, after they are ſwelled out 
like a bulbous root to make the bottle, bend- 
ing inward, or _— again cloſe to the 
« talk, by that means hindering the evapo- 
ration of the water, by the heat of the fun- 
« beams. | | 
In the mountainous, as well as the dry low 
„ woods, in ſcarcity of water, this reſervatory 
„is not only neceſſary and futficient for the 
© nouriſhment of the plant itfelf, but likewiſe is 
very uſeful to men, birds, and all ſorts of in- 
e fects, whither in fearcity of water they come 


in troops, and feldom go away without re- 


66 
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Captain Dampier, in his voyages, Vol. II. 
of Campeche, tells us, that theſe batins made of 
the leaves of the wild-pine, will hold a pint 
and half, or a quart of water, and that when 
they find theſe pines, they ſtick their knives 
into the leaves juſt above the roots, and that 
lets out the water, which they catch in their 
hats, as (faith he) I have done many times, to 
my great relief.” 
Fourthly, The cinnamon tree of Ceylon, in 
whoſe parts there is a wonderful diverſity ; out 
of the root they get a ſort of camphire, and its 
oil; out of the bark of the trunk, the true oil 
of cinnamon ; from the leaves, an oil like that 
of cloves ; out of the fruit, a juniper oil, with 
a mixture of thoſe of cinnamon and cloves ; be- 
ſides, they boil the berries into a fort of wax, 
out of which they make candles, plaiſters, un- 
guents. Here we may take notice of the candle- 
trees of the Weſt-Indies, out of whoſe fruit, 
boiled to a thick fat confiſtence, are made very 
good candles, many of which have been lately 
diſtributed by that moit ingenious merchant, Mr 
Charles Dubois. 

Fifthly, The fountains, or dropping-trees, in 
the iſles of Ferro, St Thomas, and in Guinea, 
which ſerve the inhabitants inſtead of rain, and 
freſh tprings : my honoured friend, Dr Tancred 
Robinion, in a late letter to me, is not of Voſ- 
fius's opinion, that theſe trees are of the farula- 
ceous kind, becauſe he obſerves, that by the de- 
ſcriptions of eye-witneſſes, and by the dried 
ſample ſent by Palidanus to the dike of Wirten- 
berg, the leaves are quite different from thoſe of 
Ferula's, coming nearer to the Seſe/; Ethiopicum 
Salicis vel Periclymeni filis : therefore the Doc- 
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tor rather thinks them to be of the laurel-kind, 
thougi he concludes here may be many different 
forts of theſe running aqueous-trees : becauſe 
that phænomenon does not depend upon, or pro- 
ceed trom any peculiarity of the plant, but ra- 
ther from the place and fituation; of which he 
writes more at large, in a letter printed in ano- 
ther diſcourſe of mine. 

Sixthly and Laftly, We will only mention the 
names of ſome other vegetables, which, with 
eighteen or twenty thouſand more of that kind, 
do manifeſt to mankind the illuſtrious bounty and 
providence of the almighty and omniſcient Crea- 
tor, towards his undeierving creatures; as the 
cotton trees, the manyoc, or caſava; the potatæ; 
the Jeſuit's bark- tree; the poppy ; rhubarb; the 
ſcammony; the jalap ; the coloquintida; the Chi- 
na; ſarſa; the ſerpentaria virginiana, or ſnake- 
weed ; the niſi, or genſeg; ihe numeroſe balſom, 
and gum-trees ; many of which are of late much 
illuſtrated by the great induſtry and {kill of that 
moſt difcerning botaniſt, Dr Leonard Plukenet. 
Of what great uſe all thefe, and innumerable o- 
ther plants, are to mankind in the feveral parts 
of life, few or none can be ignorant; beſides the 
known uſes in curing diſeaſes, in feeding and 
clothing the poor, in building, in dyeing; in all 
mechanics there may be as many more not yet 
ditcovered, and which may be reſerved on pur- 
poſe to exercife the facu'ties beſtowed on man, to 


find out what is neceſſary, convenient, pleaſant, 


or profitable to him. 


o ſum up all in brief: this terraqueous globe, 
we know, is made up of two parts: 
r. A thin and fluid. 


2. A firm and conſiſtent. 
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The former, called by the name of water; the 
latter, of earth, or dry land. The land, being 
the more denſe and heavy body, doth naturally 
deſcend beneath the water, and occupy the lower 

lace; the water aſcends and floats above it. 
But we ſee that it is not thus: for the land, tho 
the more heavy, is forcibly and contrary to its 
nature fo elevated, as to caſt off the water, and 
ſtand above it, being (as the Pſahniſt phraſes it) 
founded upon or above the ſeas, and eſtabliſhed a- 
bove the floods, Pſalm. xxiv. 2. and this in ſuch 
manner, that not only one {ide of the globe, but 
on all ſides, there were probably continents and 
iſlands, raiſed ſo equally as to counterbalance one 
another, the water flowing between them, and 
filling the hollow and depreſied places; neither 
was the dry land only raiſed up, and made to a 
r, but ſome parts (which we call mountains) 
were highly elevated above others, and thoſe ſo 
diſpoſed and ſituated (as we have ſhewn) in the 
mid land parts, and in continued chains running 
Eaſt and Welt, as to render all the earth habita- 
ble, a great part whereof otherwiſe would not 
have been ſo; but the Torrid Zone muſt indeed 
have been ſuch a place as the ancients fancied it, 
uninhabitable for heat. Let us now conſider 
how much better it is that the dry land ſhould be 
thus raiſed up, and the glube divided almoſt e- 
muy between earth and water, than that all its 
ſurface ſhould be one uniform and dark body of 
water ; I fay water, becauſe that naturally occu- 
pies the ſuperior place, and not earth; for were 
it all water, the whole beauty of this inferior 
world were gone; there could be no ſuch plea- 
fant and delicious proſpects as the earth now af- 
fords us; no diſtindicn, and grateful variety of 
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mountains and hills, plains and vallies, rivers and 
pools, and fountains; no ſhady woods, ſtored 
with lofty and towering trees for timber, lowly 
and more ſpread ones for ſhade and fruit; no a- 
miable verdure of herbs, beſpangled with an in- 
finite variety of ſpecious and fragrant flowers; 
for thoſe plants that grow at the bottom of the 
ſea, are, Gr the moſt part, of a dull, ſullen, and 
dirty olive colour, and bear no flowers at all; 
inſtead of the elegant ſhapes and colours, the ſa- 
gacity and docility of ingenious beaſts and birds, 
the muſical voices. and accents of the aerial cho- 
riſters, there had been nothing but mute, and 
{tupid, and indocile fiſhes, which ſeem to want 
the very ſenſe of diſcipline, as may be gathered 
from that they are not vocal, and that there ap- 
r in them no organs of hearing, it being allo 
doubtſul whether the element they live in be ca- 
le of tranſmitting ſounds; the beſt ſenſe they 
_ even their fight, can be but dull and im- 
perfect, the element of water being ſemi-opaque, 
and reflecting a good part of the beams of light ; 
the moſt noble and ingenious creatures that live 
there, the cetaceous kind, being near a-kin to 
terreſtrial animals, and breathing in the fame e- 
lement, the open air. Had, I fay, all been wa- 
ter, there had been no place for ſuch a creature 
as man, as we fee there is no ſuch there; there 
is no buſineſs for him, no ſubject to employ his 
art and faculties, and conſequently there could 
be no effects of them; no ſuch things as houſes and 
cities, and ſtately edifices; as gardens and or- 
chards, and walks, and ded as corn-fields 
and vineyards, and the reſt of theſe ornaments, 
wherewith the wit and induſtry of man hath em- 
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Theſe are great thirgs, and worthy the care 
and providence of the Crestor; which whoiv 
conſideretb, and doth not difcern and acknow- 
ledge, muſt needs be as ſtupid as the earth be 
goes upon. | 

But becauſe mountains have been looked upon 
by ſome as warts, and ſuperflucus excreſcences, 
of no uſe er benefit; nay, rather as ſigus and. 
provfs that the preſent earth is nothing elſe but 
a heap of rubbiſn and ruins, I ſhall reduce and 
demonſtrate in particulars the great uſe, benefit, 
and neceſſity of chem. 

I. They are of eminent uſe for the production 
and original of ſyrines and rivers: Without hills 
and mountains there could be ro ſuch things, or 
at leaſt but very few; no mere than we now find 
in plain and level countries, that is, fo few, that 
it was never my hap to fee one; in winter time 
indeed we miphe have torrents and Jand-Roods, 
and perhaps fometimes great inundations; but in 
ſummer nothing but ftagmating water, referved 
in pools ard ci{-erns, or drawn vp out ef deep 
wells; but as fur a great part ct the carth (all 
lying within or rear the tropies) it would neither 
have rivers, nor any rain at all; we thoukl con- 
ſequently loſe all thoſe converrencies and advan. 


tages that rivers afford us, of filing, navigation, 


carriage. drivivg of mills, engircs, and many o- 
thers. "this end of mountains I find atligned by 
Mr Edmund Hally, a min of great ſagacity and 
deep infipht into the natures and cauſes of thin 


in a difcourſe of his publiſted in the PG . 


Tranſuct. Numb. 192. in thefe words: „This, if 
* we may all-w final cauſes [ Hardiment, the 
thing is clear, pronounce boldly, withous : 

or ans | this feems to be one deſign of the 
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hills, that their ridges being placed chro' the 
& midſt of their continents, might ierve as it were: 
„for alembies, to diftil freiz waccr for the vis 
4e of man and bealt; and their keighes io give a 
e deſceut ci thole ſtrcams; to aun gently, ike fo 
* 1nany veins of the mier com, to be the more 
« beneficial to the creation.“ | 

II. They are of great vſe for the generation, 
and convenient digging up of metals and mine- 
rals ; which how necclury infiriigents they are 


wi 


of culture and civility, I have before ſllewn; 


theſe we ſee are all dipged out of mountains, and 
I doubt whether there is or can be auy genera. 
tion of them in perfecily plain and level coun- 
tries; but if there be, yet could not fuch mines, 
without great pains and charges, if at all, be 
wrought ; the delfs would be io town with wa- 
ters (it being impolible to make any addlits or 
ſoughs to drain them) that no gins or machines 
could faffice to lay and keep them dry. 

III. They are utefcl to mankind in affording 
them convenient places for habitation, and ſitua- 
tions of howes and villages, ferving as {xreeus to 
keep off the cold and nipping blaſts of the nor- 
thern and eaſterly winds, and reflecting the be- 
nign and cheriiting ſun-beatas, and fo rendering. 
their habitation both more coafortable and more 
chearly in winter; and promoting the growth of 
Eerbs and fruit trees, and the maturation of their 
fruits ia funner ; belides caſting off the waters, 
they lay the gardens, yards, and avenues te che 
houſes dry and clean, and ſo as well more foli- 
tary as more elegant; whereas houſes built ig 
plains, unleſs {ſhaded with trees, lye ble, 4 
expoſed to wind and weather, and all winter are 
apt to be grievoully annoyed with mire and dirt. 

Ik 2 


— — — 


— K — 5 — py 


| 
4 
' 


_—_ — —— -<G Las - Does 4 


The Wrsnom of GOD Part II. 


TV. They are very crnamental to tke earth, 
affording pleaſant ard delightful proſpects, both, 
1. To them that look downwards from them u- 
pon the ſubjacent countries; as they muſt needs 
acknowledge who have been but on the downs cf 
Sullex, and enjoyed that raviſhirg proſpect of the 
fea on one hand, and the country far and wide 
on the other. And, 2. To theſe that lock up- 
wards, and behold them from the plains and low 
grounds, which, what a refreſhing and pleaſure 
ic is to the eye, they are beſt able to judge who 
have lived in the ifie of Ely, or other level coun- 
tries, extending on all {:des farther than one can 
ken; or have been out far at fea, where they can 
ſee nothing but ſky and water. That the moun- 
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| tains are pleaſant objects to behold, appears, in 


that the very images of them, their draughts and 
lardfcapes, are fo much eſteemed. 

V. They ſerve for the production of great va- 
riety of herbs and trees; for it is a true obſer- 
vation, that mountains Co eſpecially abound with 
dikerent ſpecies of vegetables, becauſe of the 
great diverſity of foils that are found there, eve- 
ry vertex or eminency almolt affording a nev- 
kind. Now theſe plants ſerve partly for ihe food 
and ſuſtenance of ſuch animals as are proper to 
the mountains, pardy for medicinal uſes, the 
chief phy ſic herbs and roots, and the beſt in their 
kinds, growing there; it being remarkable that 
the greateſt and moſt luxuriant ſpecies in moſt 
general of plants are natives of the mountains; 

artiy alſo for the enerciſe and diverſion of ſuch 
ingenious and induſtricus perſons, as are delight- 
ed in {ſearching out theſe natural rarities, and ob- 
ſerving the outward ſorm, growth, natures and 
uſes of each ſpecies, and reflecting upon the Cre- 
ator of them his due praiſes aad benedictions. 
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VI. They ſerve for the harbour, entertain- 


ment, and maintenance of various animals, birds, 
beaſts, and infects, that breed, feed, and frequent 
there; tor the higheſt tops and pikes of the Alps 
themſeves are not deſtitute of their inhabitants; 
the ibex, or ſtein-buck, the rupicapra, or cha- 
mois, among quadrupeds ; the lagopus among 
birds; and I myſelf have obſerved beautiful pa- 
pilios, and (tore of other infects, upon the _ 
of ſome of the Alpine mountains. Nay, the high- 
elt ridges of many of thoſe mountains ſerve for 
the maintenance of cattle for the ſervice of the 
inhabitants of the vallies ; the men there, leaving 
their wives and younger children below, do not, 
without ſome difficulty, clamber up the acclivities, 
dragging their kine with them, where they feed 
them, and milk them, and make butter and cheeſe, 
and do all the dairy-work, in ſuch ſorry hovels 
and iheds as they build there.to inhabit in during 
the ſummer months; this I mytelf have ſeen and 


_ obterved in Mount Jura, not far from Geneva, 


which is high enough to retain ſnow all the winter. 

The tame they do alſo in the Grifons country, 
which is one of the higheſt parts of the Alps; 
travelling through which, I did not ſet foot off 


Mow for four days journey, at the latter end of 


Murch. >. 

VL. Thoſe long ridges and chains of lofty and 
topping mountains, which run through the whole 
continents Eat and Weſt, (as I have elſewhere 
obſerved} ſerve to (top the cvagation of the va- 

urs to the North and South in hot countries, 
condenting them, like alembic heads, into water, 
and ſo by a ind of external diſtillation giving 
original to ſprings and rivers; and likewiie by 
amaſinz, coc ling, W of them, turn 
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them into rain; by thoſe means rendering the 
iervid regions of the Torrid Zone habitabie. 

This difconrte concerning the uſe of moun- 
tains I have made ule of in another“ treatiſe; 
but becaule it is proper to this place, I have 
(with ſome alterations and enlargements) here 
repeatcd it. | 

I had almoſt forgotten that uſe they are of to 
mankind, in ferving for boundaries and defences to 
the territories of kingdoms and commonwealths. 

A ſccond particular I have made choice of more 
exactly to | rot and conſider, is the body of 
man; wherein I ſhall endeavour to difcover ſome- 
thing of the wildom and goodneſs of God : Firſt, 
by making tome general obſervations concerning 
the body. Secondiy, by running over and dit- 
courſing upon its principal parts and members. 

1. Then, in general, I ſay, the wiſdom and 
goodneſs of God appears in the erect poſture of 
the body of man, wiich is a privilege and advan- 
tage given to man above other animals; but tho' 
this be fo, yet I would not have you think that 
all the particulars I ſhall mention are proper only 
to the body of man, divers of them agrecing to 
many other creatures. It is not my buiinets to 
conlider only the prerogatives of man above o- 
ther animals, but the endowments and perfections 
which nature hath conterred on his body, though 
common to them with him. Of this erection of 
the body of man the ancients have taken notice, 
as a particular gift and favour cf God. 

Pronaque cum ſpectent animalia cactera terram, 
Os hamini ſublime dedit, coelumque tucri 
Jellit, et erectus ad ſydera tallere vultus. 

Ovid. Metem. 1. 
The diſſolution of the world. 
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And before him, Tully in lis fecend beck, De 
Nat. Dearum. 


Ad hanc providentiam naturae tam diligentem 
tamque ſulertem adjungi multa poſſunt, e quibus in- 
telligatur quantae res hominibus a Des, quamgue 
eximiae tributae ſunt, qui primum eos ums exci- 
tatos, celſis et erectos conſlituit, ut Dem cng- 
nitionem coelum intuentes capere pvffent. Sunt enim 
e terra homines, non ut incolae atque habitatores, 


ed quaſi ſpeflatires ſuperarum rerum atque coeleſ- 


tium, quarum ſpeftacuzum ad rulluin aliud genus 
animantium pertinet, 5 

Man being the only creature in this fublunary 
world made to contemplate heaven, it was con- 
venjent that he ſhould have ſuch a figure, or ſitus 
of the parts of his body, that he might conveni- 
ently look upwards. But to ſay the truth in this 
reſpect of contemplating the heavens, or looking 
upwarus, I do not fee what advantage a man hath 
by this erection, above other animals, the faces 
ef molt of theta being more ſupine than ours, 
which are only perpendicular to the horizon, 
waereas ſome of theirs ſtand reclining ; but vet 
tw o or three other advantages we have of this 
erection, which I ſhail here mention. 

Firlt, Ic is mere commodious fur the ſuſtaining 
of the head, which being full of brains, and very 
heavy (che brain in man being far larger, in pro- 
portion to the bulk of his body, than in any other 
animal) would have been very painful and weart- 
ſome to carry, if the neck had lain purallel or 
inclining to the horizon. 

Sccondly, This figure is moſt convenient for 


pr oſpect, and looking about one; a man may ſee 


further before him, which is no ſmall advantage 


- 
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for avoiding danger, and diſcovering whatever 
he ſearches aſter. 

Thirdly, The conveniency of this ſite of our 
bodies will more clearly appear, if we conſider 
what a pitiful condition we had been in, if we 
had been conſtantly neceſſitated to ſtand and 
walk upon all four ; man being, by the make 
of his body, of all quadrupeds (for now I muſt. 5 
compare him with them) the moſt unfit for that | 
kind of inceſſus, as I ſhall ſhew anon; and be- | 
{ides that, we ſhould have wanted, at leait in a 

eat meaſure, the uſe of our hand, that invalu- 
able in{trunent, without which he had wanted 
moſt of thoſe advantages we enjoy as reaſonable 
creatures; as I ſhall more particularly demon- 
Itrate atterwards. | 

But it may be perchance objected by ſome, that 
nature did uot intend this erection of the bedy, 
but that it is ſuperinduced and artificial ; for that 
children at hrit creep on all four, according to 


that of the poet; | 


Ahx quadrupes, rituque tulit ſua membra ferarum. 
Ovid. 


To which I anſwer, that there is ſo great an 
=. incquality in the length of our legs and arms, as 

would make it extremely inconvenient, if not- 
© | impoſſible for us to walk upon all four, and ſet 
| us almoſt upon our heads; and therefore we ſee 
\ that children do not creep upon their hands and 

feet, but upon their hands and knees; ſo that it 
| is plain that nature intended us to walk as we do, 
and not upon all four. | li: 
. I argue from the ſitus, or polition of our in 
faces ; for had we been to walk upon all four, pl 


„ 


„ 


— 
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we had been the moſt prone of all animals, our 
faces being parallel to the horizon, and looking 
directly downwards. 

3. The greatneſs and ſtrength of the muſcles 
cf the th'ghs and legs above thoſe of the arms, 
is a clear indication that they were by nature in- 
tenced for a more difficult and laborious action, 


een the moving and transferring che whole body,” 


and chat motion to be ſometimes continued for a 
great while together. 

As for that argument taken from the contrary 
flexure of the joints of our arms and legs to 
that of quadrupeds, as that our knees bend for- 
ward, whereas the fame joint of their hind-legs 
bends backwards? and that our arms bend back- 
ward, whereas the knees of their fore legs bend 
forward; although the obſervation be as old as 
Ariſtotle, becauſe I think there is a miſtake in it, 
in not comparing the fame joints (for the firſt 
and uppermoſt joint in a quadruped's hind-legs 
bends — as well as a man's knees, which 
anſwer to it, being the uppermoſt joint of our 
legs, and the like matatis mutandis may be faid 
of the arms) I ſhall not inſiſt upon it. 

Another particular which may ſerve to demon- 
ſtrate that this erect poſture of the body of man 
was intended and deſigned by the wiſe and goed 
author of nature, is the faſtening of the code of 
the pericardium to the midritf; an account where- 
of I ſhall give the reader out of the ingenious 
Dr Tyſon's Anatomy of the Orang-Qutang, or 


.Pigmie, p. 49. 


Veſalius, faith he, and others make it a pecu- 
harity to man, that the pericardium, or bag that 
incloſes the heart, ſnould be faſtened to the dia- 
phragm. Veſalius tells us {De Cosferis Humani 
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Fubrica, | lid. 5. cap. 8.) Ceterum invalucri nucrg. 
et doxiri 275 dug lat ig Kg 51. 77 i tranſoe rt 
nerve circus Va. 1tifum? armpioque ading dum ſpatio 
Connaſe itur, gitas hominibus «ff peculiare. “ The 
point of che peric ardiuia, and a very conſiderable 
„por tion of its right ſide is moſt firmly fattened to 
the nervous circle of che midriff tor a large ſpace, 
v unhicu is pecaliar to inankind ” So Elaucardius, 
Anat. Reform. 1 cap. 2. p. 8. Ilonis gras cacteris 
aui nal ius hoc pecuitiare kabet, quod eat pericar- 
dium ſepti trawuerfe medio fe per accr feat, cunt 
idem in q be dim g genere liberum et aliquante 
Spatio ab ipſi rematum "et x „Man hath this becu— 
+ liac to him, and diſferent from ocher animals, 
6 that his pericardium doth always grow to the 
« prddle of the m.drift; whereas in the quadruped 
« kind it is free, and removed fome diſtance 
e from it. 

The pericardium in man is therefore thus faſt- 
ene, that in expiration it might aſſiſt the diaſtole 
of the diaphrass n; for otherwile the liver and 
ſtommcli being o weigutv, they would draw it 
down too much towarils the abdomen, fo that, u- 
pon the relixution of its tibres in its dialtole, it 
N ould Not | ent. 5 Welently, ito the thor Gs lo 


* — the, In quadrupeds * is no 


necd of this autem o the pericardium to the 
qiaphraga: for in che a, in expiration, when the 
fires of the din playin are relaved, the weight 
of the viſcera of the abdomen will eailly press 

the diapheahn wp ico tl cavity of the thorax, 
and lo periorin chat fervice; belides, were the 
pericardium faftened to the di; aparag zn in quadru— 
peds, it would hinder its ſyllole in inſpiration, 
or its deſceut downwards upon the contraction 


Part II. in the CAT AT To. 203 


of its muſcular fibres; and the more, becauſe the 
the diaphragm being thus tied up, it could not 
then ſo freely force down the weight of the viſ- 
cera, which are always preſfirg upon it, and 
conſequently not ſufficiently dilate the cavity of 
the thorax, and therefore muſt Linder their in- 
ſpiration. Thus we fee how neceſſary it is, that 
in man, the pericardium ſliould be faſtened to the 
diaphragm, and in quadrupeds Eow inconvenient 
it would be. And ſincs we find this difference 
between the hearts ef brutes and men in this 
& particular, how can we imagine but that it 
mut needs be the effect of witdom and Gdetl:g-, 

and that man was intended by nature, to walk 


6 erect, and not upon all four, as quadrupeds 
10 1 325 
C4) * 


Co 


II. The body of man may thence be proved to 
be the eſte ct of wi dom, Lecavie there is nothing 
in it deicient, nothing fuperiizous, nothing but 
hath its end and uſe. So true are thofe max ms 
we have already made uſe o: Natura nikil facit 
fiulfra, and AN otura nu abundut in fe us, nec 
&jicit in neceſſariis. No port that we can 
„well ſpare. The eye cannot fay to Le hard, 
+ 1 have no need of ther; nor the head to tie 
& feet, I have no need of you,” r Cor. xii. 21. 
that | may uſurp the aputtie's fſimiEtude. 

Ine belly cannot quarrel with the members, 
der they with the Lelly for her feemirg ſloth; as 
Lcy provide meat for her, fo ſhe c..cocls ard 
diltrivutes it to them; only it may be Coubres ro 
* hat ute the paps in men fou ferve. I autwer 
partly for oruament, partly for a kind of con- 
formity between the ſenes, and partly to defend 
and cheriih the heart; in ſome they contain milk, 
as in a Damth family we read of in Bartholine's 
Anuatomical o ν.tiaus; however, it follows not 


| 


204 The Wis pon of GOD Part II. 


that they, or any other parts of the body, are 
uſeleſs, becauſe we are ignorant. 

I have lately met with a ftory in Signior Paulo 
Boaccone's Natural Obſervations, printed at Bolog- 
na in Italy. 1684, well atteſted, conccruinga coun- 
tryman, called Billardino di Billo, living in a vil- 
lage belonging to the city of Nocera in Uinbria, cal- 
led Somareggio, whoſe wife dying, and leaving a 
young infant, he nouriſhed it with his own mitt. 
This man, either becauſe in the fall village where 
he lived there was not a wet nurſe to be had, or 
becauſehe was not able to hire one, took the cid, 
and applying it to his own bolom, and putting 
the nipples of his breaſts into its mouth, invi- 
ted it to fuck, which the infant did, and after 
divers times drawing, fetched ſome milk; where- 
at the father encouraged, continued to apply it; 
and ſo after a while it brought down the milk fo 

lentifully as to nouriit it for many months, till 
it was fit to be weaned. Hereupon my author, 
having proved by ſufficient authority of able a- 
natomilts, ſuch as Franciſcus Maria Florentinus, 
ard Marcellus Ma!phigius, that the paps of men 
have the fame ſtructure, and the tame veſlels, 
with tote of women, concludes, that nature hath 
not given paps to men, either to no purpoſe, or 
for mere ornament; but, if need requires, to ſup- 
ply the defect of the female, and give fuck to the 
Young. 

Had we been born with a large wen upon our 
faces, or a Bavarian poke under our chins, or a 
great bunch _ our backs like camels, or any 
the like ſupertuous excreſcency, which thould be 
not only uſeleſs but troubleſome, not only 
ſtand us in no {tead, but alſo be ill favoured to 
behold, and burdenſome to carry about; then 
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we might have had ſome pretence to doubt whe- 
ther an intelligent and bountiful Creator had 
been our architect: For had the body been 
made by chance, it muſt in all likelihood have 
had many of theſe ſuperituous aud unneceitary 
pair ts. 

But now ſeeing there is none of our members 
but hath its place and ule, none that we could 
{pare, or conveniently live without, were it but 
thoſe we account excrements, the hair of our 
heads, or the nails on our finger ends; we malt 
needs be mad or ſottiſh, if we can conceive any 
other than that an infinitely good and wiſe God 
was our author and former. 

III. We may fecch an argument of the wiſdom 
and providence of God from the convenient ſi- 
tuation and diſpoſition of the parts and members 
of our bodies; they are feated moit convenient- 
Iv for ute, for ornament, and for mutual afit{t- 
ance, 

Firſt, For uſe. So we fee the lenſes of ſuch 
eminent uſe for our well-being ſituate in the head, 
as centinels in a watch-tower, to receive ard con- 
vey to the ſoul the impretlons of external obj ed s. 
Seaſus autem mterpreies uc nuntit 1erum in Caf i- 
te tanquam in arcs mir _ ad uſus necefJariss ct 
futti ct collocati ſunt. (ic de Nat. Deorum. The 
eye can more eatily fee things at a diltance, the 
eur receive founds from afar; How could the 
eve have been better placed, either for beauty 
and oruament, or for the guidance ard direction 
of the ole body? As Cicero proceeds well, 
Nam oculi tanquam Jpeculatores ultiſſimum locum 
oolinct, ex qua Plurima conſpicientes unguntur 
fu munere: Et aures que ſonum recipere debent, 
qui natura in ſublime fertur, recte in altis cps. 

8 


Junt. * For the eyes, like centinels, oceu 
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rum partibus collocate ſunt; itemque mares, en 
quod omnis odor ad ſuperiora fertur, recte ſurſum 

y the 
+ higheſt place, from whence ſeeing many x © Gene 
« they perform their functions; and the ears, 
« which are made for the reception of ſound, 


(which naturally are carried upwards, are 


« rightly placed in the uppermoſt parts of the 
& body ; alfo the noſtrils, becauſe all odours aſ- 
« cend, are fitly ſituate in the ſuperior parts.” 
I might inſtarce in the other members: How 
could the hands have been more conveniently 
placed for all forts of exerciſes and works, and 
for the guard and ſecurity of the head and prin- 
cipal parts? the heart, to diſpenſe life and heat 
to the whole body, viz. near the centre; and yet 
becauſe it is harder for the blood to aſcend ti:an 
deſcend, ſomewhat nearer the head. It is alſo 
obſervable, that the {inks of the body are re- 
moved as far from the noſe and eyes, as may be, 
which Cicero takes notice of in the fore-men- 
tioned place: Ut in edificiis architecti avertunt 
ad nculis et naribus dyminorum ea que profluentia 
neceſſurio eſſeut tetri aliquid habittira ; Sic natura 
res ſimiles procul amandavit a ſenſibus. 

Secondly, For ornament : What could have 
been better contrived, than that thoſe members 
vw hich are pairs, ſhould ſtand by one another in 
equal altitude, aud aniwer on each fide one to 
another ? And, 

Thirdly, for mutual aſſiſtance. We have before 
ſnewed how the eye ſtands moſt conveniently for 
guiding the hand, and the band for defending the 
eye; and the like might be faid of the other 
parts, they are fo ſituate, as to afford direction 
and help one to another. This will appear more 


* 
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clearly, if we imagine any of the members ſitu- 
ate, in contrary places or poſitions. Had a man's 
arms been fitted only to bend backwards behind 
h m, or his legs only to move backwards, what 
direction could his eyes then have attorded him in 
working or walking ? Or how could he then have 
fed himſelf? Nay, bad one arm been made to 
bend forward and the other directly backward, 
we had then loſt half the uſe of them, ſince they 
could not have afliited one the other in any action. 
Take the eyes, or any other of the organs of 
ſenſe, and fee if you can find any fo convenient 
a leat for them in the whule body, as that they 
now poſlets. 

IV. From the ample proviſion that is made for 
the defence and ſecurity of the principal parts; 
thofe are, r. The heart, which is the fountain of 
live and vegetation, Officina ſpirituum vitalium 
principium et fans calorts nativi, lucerna humidi 
radicalis ; and that I may ſpeak with the chy- 
mifts, Igſe ſol microco/ſmz, ** the very tun of he 
„ microcotm,”” or little world, in which is con- 
tained that vital fame, or heavenly fire, u hich 
Prometheus is tabled to have itole from Jupiter; 
or, as Ariſtutle phraſes it, that Awmayy'y ru 
ver Faxes. Divinum quid reſpondens elements fbel- 
larum. This for more tccurity is fnuatt ia che 


centre of rhe trunk of the body, covered tilt 


with its own membrane, called pericardium, 
lodged with the (oft bed of the lungs, encompal- 
fed round with a double fence, (.) Of firm bones 
or ribs, to bear off blows, (2.) Of thick muſcies 
and ſkins, beſides the arms conveniently placed, 
to fence off any violence at a diſtance, before it 
can approach to hurt it. 2. The brain, which is 
the principle of all * and motion, the foun- 
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tain of the animal ſpirits, the chief ſeat and pa- 
lace- royal of the foul; upon whole ſecurity de- 
pends whatever privilege belongs to us as fen- 
ticive or rational creatures. This, I fay, being 
the prime and inumediate organ of the foul, from 
the right coniticution wherevf preceeds the 
enicknets of aprrenentton, acuienets of wit, ſo- 
Liity of judgment, method and order of inven— 
tion, ſtrength and power of memory (which if 
once weakened and ditordered, their follows 
nothing but confuſion and ditturbance in our 
u pprehenſions, thoughts and judgment) is invi- 
roned round about with ſuch a potent defence, 
that it muſt be a mighty force indeed that is able 
to niure it. 

1. A ſcull, fo hard, thick, and tough, that it 
is almoſt as ealy to ſplit a helmet of iron as ta 
make a fracture in it. This is covered with ſkin, 
and hair, which ferve to keep it warm, being na- 
turally a very cold part, and alſo to quench and 
&:iltpate the force of any ſtroke that ſhall be 
dealt it, and retund the edge of any weapon. 
3 And yet more than all this, there is {till a thick 
and rough meinbrane, which hangs looſer about 
it, and doth not to cloſely embrace it, (that they 
call dura mater,) and in caſe the ſkull happens 
to be broken, doth often preſerve it from injury 
and diminution. And, laſtly, a thin and tine mem- 
brane, itrait, and cloſely adhering, to keep it 
from quaihing and ſhaking. The many pairs of 
nei ves proceeding from it, and afterwards diltri- 
buting ard branching themſelves to all the parts 
of the body, either for nutrition or motion, are 
wonderful to behold in prepared bodies, and even 
* the {chemes and figures of Dr Willis and Vie- 

ens. 
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I might. inſtance, 3. in the lungs, which are to 
uſeful to us, as to life and ſenſe, that the vulgar 
think our breath is our very life, and that we 
breathe out our fouls from thence ; ſuitable to 
which notion both anima and /piriwus in Latin, 
and ππτ)¼ in Greek, are derived from words that 
ſignify breath and wind; and eflare or exhalare 
ani mum ſignify to die. And the old Romans uſ- 
ed to apply mouth to mouth, and receive the laſt 
gaſps of their dying friends, as if their fouls had 
come out that way. From hence, perhaps, might 
firſt ſpring that opinion of the vehicles of ſpi- 
rits; the vulgar, as I hinted before, conceiving 
that the breath was, if not the ſoul itfelf, yet 
that wherein it was wafted and carried away. 
Theſe lungs, I fay, are, for their better ſecurity 
and defence, ſlut up in the fame cavity with the 
heart, | 

V. In the abundant proviſion that is made a- 
gainlt evil accidents and inconveniences. And 
the liberality of nature, as to this particular, ap- 
pears, 1. In that ſhe hath given many members 
(which are of eminent uſe) by pairs, as two eyes, 
two ears, two noitrils, two hands, two feet, 
two breaſts, | mammaec] two reins; that fo, it 
by any croſs or unhappy accident one ſhou!d be 
ditabled or rendered ulelefs, the other might ſerve 
us tolerably well; whereas had a man but one 
hand or one eye, &c. if that were gone, all were 
gone, and we left in an evil caſe. See then, and 
acknowledge the benignity of the Deity, who 
hach beſtowed upon us two hands, and two eyes, 
and other the like parts, not only for our neceſ- 
fity but conveniency, ſo long as we enjoy them; 
and for our ſecurity, in caſe any miſchance de- 
prive us of one of * 2. In that all the veſ- 

3 


= 
2 — 


210 The WtsDo M of GOD Part H. 


ſels of the body have many ramifications ; which 
particular branches, though they ferve mainly 
for one member or muſcle, yet fend forth ſome 
twigs to the neighbouring mutcles, and fo inter- 
changeably the branches that ferve theſe fend to 
them : to that if one branch chance to be cut off 
or obſtructed, its defect may, in ſome meafure, 
be ſupplied by the twigs that come from the 
neighbouring veſſel. 3. In that ſhe hath provi- 
ded fo many ways to evacuate what might be hurt- 
ful to us, or breed diſeaſes in our bodies. If any 
thing oppreſs the head, it hath a power to free 
itſelt by ſneezing: if any thing fall into the lungs, 
or if any humour be diſcharged upon them, they 
have a faculty of clearing themſelves, and caſting 
it up by coughing : if any thing clog or burden 
the ſtomach, it hath an ability of contracting it- 
ſelf, and throwing it up by vomir. Beſides theſe 
ways of evacuation, there are, ſiege; urine, 
ſweating, haemorrhaiges from the noſe, and hae- 
morrhodial veins, fluxes of rheum. Now the 
reaſon why nature hath provided ſo many ways 
of evacuation, is, becauſe of the different hu- 
mours that are to be voided or caſt out. When 
therefore there is a fecretion made of any noxi- 
vous humour, it is carried off by that emunctory, 
whoſe pores are fitted to receive and tranſmit the 
minute parts of it; if at leaſt this ſeparation be 
made by percolation, as we will now fuppoſe, 


_ but not aſſert, yet I doubt not but the fame hu- 


mour may be caſt off by diverſe emunctories, as 

is clear in urine and ftweat, which are for the 

main the ſame humour carried off feveral ways. 
To this head of proviſion againſt inconvenien- 


_ cies, I ſhall add an obſervation or two concern- 


ing ſleep. . Sleep being neceſſary to man and 


c 
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other animals for their reireſhinent, and for the 
reparation of that great expence of ſpirits which 


is made in the day-time by the conſtant exerciſe 


of the ſenſes and motions of the muſcles, that it 
might eaſe and refreſh us, indeed nature hath 
provided, that though we lye long upon one ſide, 
we ſhould have no ſenſe of pain and uneaſineſs 
during our reſt, no, nor when we awake; where- 
as in reaſon one would think, that the whole 
weight of the body preſſing the muſcles and bones 
on which we lye, ſhould be very burdenſome and 
uneaſy,- and create a grievous ſenſe of pain; and 
we find by experience that it doth ſo when we 
lye long awake in the night, we being not able 
(eſpecially if ever fo little indifpoſed) to reft 
one quarter of an hour in the ſame poſture, with- 
out ſhifting of ſides, or at leaſt etching this way 
and that way, more or leſs. How this may be 
effected, is a great queſtion. To me it ſeems 
molt probable, that it is done by an inflation of 
the muſcles, whereby they become both foft, and 
yet renitent, like ſo many pillows, diſſipating the 
force of the preſſure, and ſo preventing or ta- 
king away the ſenſe of pain. t the muſcles 
are in this manner inflated in time of reſt, a 
pears to the very eye in the faces of children, 
and may be proved from that, when we reſt in 
our clothes, we are fain to looſen our garters, 
thoe-ſtrings, and other ligatures, to give the ſpi- 
rits free paſſage, elſe we ſhall experience pain and 
uneafineſs in thoſe parts, which when we are 
waking we find not. 

The reaſon of this phaenomenon, viz. that 
avexynoiz, OF Want of pain, we experience in ſleep, 
during and after a long decubitus on one ſide, 
Dy Liſter, in his Journey to Waris, p. 113. and 
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Dr Jones, in his treatiſe of The myſteries of Opi- 
um revealed, attribute to the relaxation of the 
nerves and muſcles in time of ſleep; and the tenie 
of pain and uneatineſs when we lye awake, to 
the tenſion of them during that time: this I do 
not deny, but yet I think the realon I have aſ- 
tigned hath a grea: intereſt in that reſt and eaſi- 
neſs we enjoy when afleep. 

2. Becaule fleep is inconſiſtent with the ſenſe 
of pain, therefore during reſt, thoſe nerves whicii 
convey that motion to the brain, which excites 
in the ſoul a fente of pain, are ob{tructed. This 
I myſelf have had frequent experience of, ſince 
I have been troubled with ſores on my legs; u- 
pon ſudden awaking finding myſelf at perfect eaſe, 
and void of all ſenſe of pain for a minute's time 
or more, the pain then by degrees rerurning ; 
which I could attribute to nothing but the diſſipa- 
ting of that vapour, or whatever elſe it were, 
which ob{tructed the nerves, and giving the do- 
loritic motion free paſlage again. 
> Upon ſecond thoughts, and reading what Dr 
Litter and Dr Jones have written conceyning this 
ſubject, I rather incline to believe, that the mo- 
tion cauſing a ſenſe of pain, is conveyed to the 
brain by the nerves themſelves in tenſion, as we 
fee in cords, and the leaſt touch at one end paſ- 
tes ſpeedily to the other, when they are (ſtretched, 
which it doth not when they are relaxed, and not 
by the ſpirits paliing through them; and, on the 
other ſide, the inſenſibleneſs of pain proceeds ra- 
ther from the relaxation of the nerves than their 
obitruction ; but yet this tenſion of the nerves 


and muſcles is owing to the ſpirits flowing down 


into them, and diſtending them. 
VI. From the gpaitancy that is obſervedin the 
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number, figure, place, and make of all the prin- 
cipal parts; and from the variety in the lets, 
Man is alwavs mending and altering his works; 
but nature obſerves the ſame tenor, becauſe he- 
works are fo perfect, that there is no place for 
amendments ; nothing that can be reprehended. 
The moſt ſagacious men in ſo many ages have not 
been able to find any flaw in theſe divinely con- 
trived and formed machines, no blot or error 
in this great volume of the world, as if any 
© thing had been an imperfect eſſay at the fir{t, 


(to uſe the Biſhop of Cheſter's words:) nothing 


that can be altered for the better, nothing bur it 
it were altered would be marred. This could not 
have been, had man's budy been the work of 
chance, and not counſel and providence: why 
fond there be conſtantly the lame purts? why 


ſhould they retain conſtantly the fame places? 


why ſhould they be endued with the ſame ſhape 
and figure? Nothing ſo contrary as conſtancy 
and chance. Should I fee a man throw the fame 
number a thouſand times together rpon but three 
dice, could you perſuade me that this were acci- 
dental, and that there was no neceſſary cauſe of 
it? How much more incredible then is it, thar 
conſtancy in ſuch a variety, ſuch a multiplicity 
of parts, ſhould be the reſult of chance ? Neither 
yet can theſe works be the effects of neceſſity or 
fate, for then there would be the fame conſtancy 
obſerved in the {maller as well as the larger parcs 
and veſſels; whereas there we fee nature doth 


ludere, as it were, ſport itſelf ; the minute rami- 


fications of all the veſſels, veins, arteries, and 
nerves, infinitely varying in individuals of che 
ſame ſpecies, fo that they are not in any co 
alike, 


1 
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appears, in hat there is pleaſure annexed to 
thoſe actions that are neceſſary for the ſupport 
and preſervation of the individuum, and the con- 
tinuation and propagation of the ſpecies ; and 
not only ſo, but pain to the neglect or forbear- 
ance of them. For the ſupport of the perſon, 
it harh annexed pleaſure to eating and drinking; 
which elfe, out of lazineſs, or multiplicity of 
butinefſs, a man would be apt to neglect, or ſome- 
times forget. Indeed, to be obliged to chew and 
ſwallow meat daily for two honrs ſpace, and to 
find no reliſh or pleaſure in it, would be one of 
the moſt burdenſome and ungratetu! taſks of a 
man's whole lite; but becaule this action 1s abſo- 
lutely neceſſary, for abundant ſecurity, nature 
hath inſerted in us a painful ſenſe ot hunger, to 
put us in mind of it; and to reward our perform- 


ance, hach adjoined pleaſure to it, And as for 


the continuation of kind, I need not tell you, 
that the enjoyments which attend thoſe actions 
are the higheſt gratifications of ſenſe 
VIII. The wonderful art and providence of the 
contriver aud former of our bodies, appears in 
the multitude of intentions he awit have in che 
formation of the c cr2} parte, or be qualihca- 
tions they require, to fit them for their ſeveral 
nes“. Galen, in his book de Sarmatione Hoctus, 
es notice, “ That there are in a human body 
eve tz iuwdred feveral muſcles, and there 
„alt ten ſeveral intentions or due qua- 
to be obſerved in each of theſe; 
proper figure, juſt magnitude, right diſpoſition 
of its ſeveral ends, upper and lower, poſicion 


® Biſhop of Cheſter's Nat Re 1.1. c. 6. 


3 L 


4 


c 


2 


E 


the operations whereof may be learned out of 
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of the whole, the inſertion of its proper nerves, 
« veins, and arteries, which are each of them to 
be duly placed; fo that about the muſcles alone, 
no lets than fix thouſand ſeveral ends or aims 
are to be attended to The bones are reckon- 
ed to be 284. The diſtinct ſcopes or intentions 
in each of thefe are above 40; in all about 
« 100,000. And thus it is in ſome proportion 
4e 

4e 


with all the other parts, the ſkin, ligaments, 
veſſels, 


landules, humours : but more eſpeci- 
ally wit 


the ſeveral members of the body, 


multitude of thole ſeveral intentions required to 
them, very much exceed the homogeneous 
parts; and the failing in any one of theſe, 
would cauſe irregularity in the body, and in 
many of them ſuch as would be very notori- 
„ ous.” Now to imagine that fuch a machine, 


compoſed of ſo many parts, to the right form, 


order, and motion whereof, ſuch an infinite 

number of intentions are required, could be 

made without the contrivance of ſome wiſe a- 

gent, muſt needs be irrational in the higheſt de- 
ee. 

This wonderful mechaniſm gf human bodies, 
next to viewing the life, may be ſeen at large in 
the excellent figures of Spigelius and Bidloo, 
their ſituation, order, connection, and manner 
of ſeparating them, in Lyterus his Cult. Anatom. 
The almoſt infinite ramifications, and inoſcula- 
tious af all the ſeveral ſorts of veſſels, the ſtruc- 
tures of the glands, and other organs, may ea- 
ſily be detected by glalles, and traced by blowing 
in of air, and drying them, or by injecting thro 
peculiar ſyringes melted wax or quick-11lver ; 


which do, in regard of the great variety and 
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Swammerdam, Caſpar Bartholine, and Antonio 
Nuck, . 

IX. Another argument of wiſdom and deſign 
in contrivance of the body of man and other a- 
nimals, is the fitting of ſome parts to divers or- 
fices and uſes, whereby nature doth (as the pro- 
verb is) Una fid-lia duos parietes dealbare, ** Stop 
two gaps with one buih;”” fo, for inſtance, 
the tongue ſerves not only for taſting, but alto 
to alliſt the maſtication of the meat and degluti- 
tion, by turning it about, and managing it in the 
mouth, to gather up the food, in man by licking; 
in the dog and cat-kind by lapping ; in kine, by 
plucking up the graſs: particularly in man, it is 
of admirable ute for the formation of words and 
{peaking. | 

The diaphragm, and muſcles of the abdomen, 
or lower belly, are of uſe not only for reſpira- 
tion, but alſo for comprelling the inteſtines, and 
forcing the chyle into the lacteal veins, and like- 
wile out of the ſaid veins into the thoracick 
channel ; and here (to note that by the way) ap- 
pears the uſe of a common receptacie of chyle, 
that by the motion of the muſcles of reſpiration, 
it being preſied upon, the chyle might with more 
facility be impelled into the fore-mentioned duct; 


beſides, this action of reſpiration andmotion offthe 
laid diaphragm and um. cles, may ierve allo for the 


comminution and concoction ef the meat in the 
ſtomach (as forme, not wi hout reaton, think) by 
their conſtant agitation and motion upwards and 
downwards, reſeinbling the pounding or braying 
of materials in a mortar. 

And to inſtance iu no more, the muſcular con- 
traction and pulſe of the heart ſerves not only 


for the c.cculation of the blood, but alto for the 
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more perfect mixture of its parts, preſerving its 
due craſis and fluidity, and incorporating the 
chyle and other juices it receives with it. 

X. The wiſdom and goodneſs too of the 
Divine Former of our bodies, appears in the 
nouriſhment of them; for that food which is of 
a wholeſome juice, and proper to nouriſh and 
preſerve them in a healrhful ſtate, is both plea- 
fant to the taſte, and grateful and agreeable to 
the ſtomach, and continues to be ſo till our 
hunger and thirſt be well appeaſed, and then be- 
gins to be leſs pleaſant, and at laſt even nauſe. 
ous and loathſome. The full ſtomach loaths' the 
honey-comb. | 

On the other ſide, that which is unwholeſome 
and unfit for nouriſhment, or deſtructive of 
health, is alſo unpleaſant to the taſte, and un- 
grateful and diſagreeable to the ſtomach, and that 
more or leſs, according as it it is more or leſs 
improper or noxious. And though there be ſome 
ſorts of food lefs pleaſant to the taſte, which by 
ule may be rendered grateful, yet to perlons 
that are in health, and in no ncceſſity of uſin 
ſuch viands, I think it were better to abſtain 
from them, and follow nature, in eating ſuch 
things as are agreeable to their palate and ſto- 
mach ; for ſuch unpleaſant diet muſt needs alter 
the temper of the body, before it can become 
acceptable; and doubtleſs for the worſe. 

I might add hereto, that even pain, which is 
the moſt griveous and afflictive thing that we are 
ſenſible of, is of great uſe to us. God hath an- 
nexed a ſenſe of pain to all diſeaſes and harms of 
the body inward and outward, (and there is no 
pain but proceeds from ſome harm or diſeaſe) to 


be an eſtectual ſpur to * and quicken us to 


. —- 


children and ſervants, or magiſtrates, 
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ſeek for ſpeedy help or remedy ; amd hath fo or- 
dered it, that as the difeaſe heals, ſo the pain a- 
bates. Neither doth pain provoke us only to 
ſeek eaſe and relief when we labour under it, but 
alſo makes us careful to avoid for the future all 
ſuch things as are productive of it; that is, ſuch 
things as are hurtful to our bodies, and deſtruc- 
tive of the health and well-being of them, which 
alſo are for the moſt part prohibited by God, and 
ſo ſinful and injurious to our fouls, So we fee what 
care the divine providence hath taken, and what ef- 
fectual means it hath uſed, for the healing of our 
diſeaſes, and the maintenance and preſervation 
of our health. This is the true reaſon of our 
pain; howbeit, I will not deny. but that God 
doth ſometimes himſelf immediately inffict di ſea- 
ſes, even upon his own children, for many good 
conſiderations, which I ſhall not here enumerate; 
neither ſhall I mention the uſes that parents 
and maſters make of it, for the correcting their 

12 the 
puniſhing of malefactors, they being beyond my 
ſcope; only I cannot but take notice, that it is a 
72Xvx:wor, a thing of manifold uſes, and neceſſary 
for the government both of commonwealths and 
families. 

XI. Some fetch an argument of providence 
from the variety of lineaments in the faces of 
men, which is ſuch, that there are not two faces 
in the world abſolutely alike ; which is ſome- 
what ſtrange, ſince all the parts are in ſpecie the 
fame. Were nature a blind architect, I fee not 
but the faces of ſome men might be as like, as 
eggs laid by the ſame ken, or bullets caſt in the 
ſame mould, or drops of water out of the ſame 
bucket. This particular I find taken notice of 


in the CAT To. 219 


Part II. 


by Pliny in his ſeventh book, cap. r. in theſe 
words: Tam in ſucie vultuque noftra, cum ſint de- 
cem aut paulo plura membra nullas duas in tot 
nullibus hominum indiſeretas eſſig ies exiſtære, quod 
urs uulla in paucis numero preſtet —__— To 
which, among other things, he thus prefaces ; 
Nature wvern rerum vis atque majeſtas in omnibus 
momentis fide caret. | 

Though this at firſt may ſeem to be a matter 
of ſmall moment, yet, if duly conſidered, it will 
appear to be of mighty importance in all human 
alfairs ; for, ſhould there be an. undiſcernable {*- 
militude between divers men, what confuſion 
and diſturbance would neccifarily follow? What 
uncertainty in all ſales and conveyances, in all 
bargains and contracts? What frauds and cheats, 
and ſuborning of witneſſes 2 What a ſubverſion 
of all trade and commerce ? What hazard in all 
judicial proceedings, in all aſſaults and batteries, 
in all murders and aſſaſſinations ? In thefts and 
robberies, what ſec*rity would there be to ma- 
leitactors ? who could ſwear that ſuch and fuch 
were the perſons that committed the facts, tho” 
they faw them ever fo clearly? Many other in- 
conveniencies might be inſtanced in; ſo that we 
lee this is no contemptible argument of the wiſ⸗ 
dom and goodnefs of God. 

Neither is the difference of voices leſs confider- 
able, for the diſtinguiſhing of fexes and particu- 
lar perſons, and individuals of all animals, than 
that of faces; as Dr Cockburn makes out, E//ay, 
Sc. part II. page 68, &c. Nay, in ſome caſes 
more; for hereby perſons in the dark, and thofe 
that are blind, may know and diſtinguiſh one ano- 
ther, which is of great inportauc-: to them; tor 


> lh 


220 The Wis pon of GOD Part II. 


otherwiſe they might be moſt groſsly cheated and 
abuſed. 

Farther, we tmy add out of the fame author, 
page 71. * And to no other cauſe | than the wile 
e providence of God] can be referred the no lets 
„ ſtrange diveriity of hand-writings. Common 
experience thews, that though hundreds and 
e thouſands were taught by one maſter, and one 
e and the fame form of writing, vet they thould all 


« write differently: whether men write Court or 


« Roman hand, or any other, there is ſomething 
« peculiar in every one's writing, which diſtin- 
«« guiſneth it. Some indeed can counterteit ano- 
« ther's character and ſ{ubſcripti but the in- 

ther's character and ſubſcription, but the in 
« {tauces are rare, nor is it done without pain, 


and trouble; nay, the moſt expert and ſkilful 


cannot write much ſo exactly like as that it 
« cannot be known whether it be genuine or 
„% counterfeit ; and if the providence of God did 
© not ſo order it, what _ and forgeries too 
« would daily be committed, which would not 
only juitle private men out of their rights, but 
* allo unhinge ſtates and governments, and turn 
all into confulion? The diveriity of hand-writ- 
e ings is of mighiy great uſe to the peace of the 
world: it prevents frauds, and fecures mens 
40 2 ; it obligeth the living and pretent to 

wneſty and fairkfulnels ; it importeth the mind 
of the abſent, and ſheweth the will of the dead, 
« which ought to be facredly obferved: and hat 
is fo very uſcful, is not the effect of any human 
concert; men did not of themiclves agree tv 
it, tbey are only carried to it by the tecret 
& providence of God, wiv underfſtandeth and 
„ mindeih what is for the g: od avd intereit of 


© mankind in general, and of every particular 


„ perſon.” 
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Add farther to all this, That whereas there 
are ſeveral parts peculiar to brutes which are 


r, wanting in man; as for example, the ſeventh, 
'e Bo ſuſpenſory, muſcle of the eye, the nictating 
ſs | membrane, the ſtrong «75:2--:5 on the ſides of 
n the neck, called by ſome packwax: it is very re- 
id | markable that theſe parts are of eminent and con- 
ie ſtant uſe to them; as I ſhall particularly ſhew 
11 hereafter ; but to man would have been altoge- 
= ther uſeleſs and ſuper fluous. 
1 J have done with my general obſervations; I 
1. proceed now more accurately and minutely tw 
2 conſider ſome particular parts or members of che 
n. body; and firſt, the head; becauſe it was to con- 
n, tain a large brain, made of the moſt capacious 
ul figure, as near as could be to a ſpherical; upon 
* this grows the hair, which, though it be efteem- 
or ed an excrement, is of great uſe (as I ſhewed be- 
Id fore) to cheriſh and keep warm the brain, and tv 
5 quench the force of any ſtroke, that might other- 
1 wife endanger the ſkull ; it ſerves alſo to diſbur- 
ou then the brain of a great deal of ſuperfluous 
ra moiſture, wherewith it abounds. 
fo. I find it remarked by Machetti, a famous ana- 
he i tomiſt in Padua, that the cauſe of baldnefs in men 
ns is the dryneſs of the brain, and its ſhrinking ſrom 
3 the cranium or ſkull; he having obſerved, that 
nd. - | in bald perſons, under the bald part, there was 
i. i always a vacuity, or empty ſpace, between the 
has Kull and the brain: — laſtly, to name no 
_ more, it ſerves alſo for a graceful ornament to the 
20 face, which our 12 age is ſenſible — of, 
1 beſtowing ſo much money upon falſe hair and per- 
I rFIW1YS» 2 
75 Secondly, Another member, which I ſhall more: 
lr particularly treat of, is * eye; a part ſo arti- 
SS 
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ficially compoſed, and commodiouſly ſituated, as 
nothing can be contrived better for uſe, orna- 
ment, or ſecurity; nothing to advantage added 
thereto, or altered therein. Of the beauty of 
the eye I ſhall fay little, leaving that to poets 


and orators; that it is a very pleatant and lovely 


object to behold, if we conlider the figure, co- 
lours, and ſplendor of it, is the leaſt that I can 
ſay. The foul, as it is more immediately and 
{trongly moved and affected by this part than any 
other, fo doth it manite{t all its pathons and per- 
turbations by this. As the eyes are the windows 
to let in the ſpecies of ail exterior objects into 
the dark cells of the brain, for the information 
of the ſoul, to are they flaming torches to reveal 
to thoſe abroad, how the foul within is moved or 
affected. Theſe repreſentations made by the im- 
preflions of external ovjects upon the eye, are 
the molt clear, lively, and aiſtinct of any others. 
Now, to this uſe and purpoſe of informing us 
what is abroad round about us in this aſpectable 
world, we ſhall find this ſtructure and mechaniſm 
of the eye, and every part thereof, ſo well fitted 
and adapted, as not the leaſt curioſity can be ad- 


* 


ded : for, firſt of all the humours and tunicles are 


purely tranſparent, to let in the light and colours 
unfoiled and unſophiſticated by any inward tinc- 
ture. It is uſually ſaid by the Peripatetics, that 
the cryſtalline humour of the eye (which they 
ineptly fancied to be the immediate organ of vi- 
fion, wherein all the ſpecies of external objects 
were terminated) is without all colour, becauſe 
its office was to diſcern all colours, or at leaſt to 
Teceive the ſpecies of ſeveral colours, and convey 
them to the common tenſe. Now, if itfeif had 


deen coloured, it would have tranſmitted all vi- 


— 
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ſible objects tinctured with the ſame colour; as 
we fee whatever is beheld through a coloured 
glaſs, appears of the fame colour with the glats ; 
and to theſe that have the jaundice, or the like 
ſuituſion of eyes, objects appear of that fame co- 
lour wherewith their eyes are infected. This, 
they ſay, is in a great meafure true, although 
they are much miſtaken about the organ and man- 
ner of viſion, and the uſes of the humours and 
membranes cf the eye. Two reaſons, therefore, 
may be aſſigued, why all the membranes and hu- 
mours of the eye are perfectly pellucid, and void 
of colour: Firſt, For the clearneſs. Secondly, 
For the diſtinctneſs of viſion. 

Firſt, For the clearnefs; for had the tunicles 
and humours of the eye, all, or any of them, 
been colorate, many of the rays proceeding from 
the viſible object would have been ſtopped and 
ſutfocated before they could come to the bottom 
of the eye, where the formal organ of viſion is 
{fituated : for it is a molt certain rule, how much 
any body hath of colour, ſo much hath it of opa- 
city; and by ſo muck the more unfit it is to tranſ- 
mit the ſpecies. 

Secondly, For the diſtinctneſs of viſion: for, 
as I faid before, and the Peripatetics obſerve well, 
were the bumours of che eye tinctured with any 
colour, they would refund that colou: upon the 
object, and fo it would not be repretenicd to the 
{oul, as in itfelf it is. So we fee, that throu 
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a coloured glaſs things appear as welt mor? dim 
and obſcure, as tinctured with the colour thereof. 

Thirdly, The paiis of the eye are made con- 
vex, and eſpecia!!y the cryſtalline humour, which 
is of a leationlar fignre, convex on both tides, 


that by the refraciions there made, there might 
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be a direction of many rays coming from one 

point in the objec, viz. as many as the pupil can 

receive, to one point aniwerable in the bottom 

of the eye, without which the ſenſe would be 

very obſcure, and alſo confuſed. There would 

be as much difference in the clearnefs and diſtinc- 

tion of viſion, were the outward furface of the 

tunica cornea plain, and the cryſtalline humour 

removed, as between the picture received on 
white paper in a dark room through an open or 

empty hole, and the ſame received through a Hole 

furniſhed with an exactly poliſhed lenticular cryi- 
tal ; which, how great it is, any one that hath 
but ſeen this experiment made, knows well e- 
nough. Indeed this experiment doth very much. 
explain the manner of viſion, the hole anſwering 
ro the pupil of the eye, the cryſtalline humour 
to the lentigular plats, the dark room to the ca- 
vity containing the, vicreous humour, and the 
white paper to the tunica retina. 

Fourthly, The uveous coat, or iris of the eye, 
hath a muſculous power, and can dilate and con- 
tract that round hole in it, called the pupil, or 
fight of the eye. It contracts it for the exclu- 
ding fuperfluous light, and preſerving the eye 
from being injured by too vehement and lucid 2n 
object, and again dilates it for the apprehending 
objects more remote, or placed in a — light; 
tam miro artiſicis (faith Scheiner) quam munifica 
naturac largitate. If auy ene deſires to make ex- 


iment of theſe particulars, he may (following 
Scheiner and Des Cartes their direction,) take a 


child, and ſetting a candle be ore him, bid him 
look upon it, and he ſhall obſerve his _ coa- 
tract itſelf very much, to exclude the lis t, with 


the brightneſs whereof it would otherwile be daz- 
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zled and offended; (as we are, when after we 
have been ſome time in the dark, a bright light is 
ſuddenly brought in, and ſet before us, till the 

, Pupils of our eyes have gradually contracted 
themſelves ;) let the candle be withdrawn or re- 
moved aſide, he ſhall obſerve the child's pupil by 
degrees to dilate itſelf; or let him take a bead, 
or the like object, and holding it near the eye, 
command the child to look at it, the pupil will 
contract much when the object is near; bur let it 
be withdrawn to a greater diſtance in the fame 
light, and he ſhall obſerve the pupil to be much 
enlai ged. 

Fifthly, The uveous coat, and alſo the inſide 
of the Reis. are blackened like the walls of 
a tennis court, that the rays may be there ſuffo- 
cated and ſuppreſſed, and not reflected backwards, 
to confound the ſight: and if any be, by the re- 
tiform coat, reflected, they are ſoon choaked in 
the black inſide of the uvea. Whereas, were 
they reflected to and fro, there could be no di- 
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ſtinct viſion: as we fee the light admitted into the 


dark room, we even now fpeak of, obliterates 
the ſpecies which before were ſeen upon the white 
clotl or paper. 

Sixthiy, Becauſe the rays from a nearer, and 
from a more remote object, do not meet,juſt in 
the tame diſtangge behind che cryſtalline humour, 
(as may eslily be vbſerved in lenticular glaſs, 
v here the point or concourſe of the rays from a 
nearer ob'ect is at « greater dijtance behind the 
glafs, and from a far.ver at a lever) therefore 
the ciliary proceſſes, or rather the ligaments, ob- 
ferved in the inſide of the ſclerotic tunicles of the 
eye by a late ingenious auatomitt, do ſerve in- 
ttead of a- muſcle, by their contraction to alter 
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the figure of the eye, and make it broader, and 
conſequently draw the retina nearer to the cry- 
{talline humour ; and by their relaxation ſuffer 
it to return to its natural diſtance, according to 
the exigency of the object, in reſhect of diſtance 
or propinquity; and befides, poſſibly the ciliary 
proceſſes may, by their conſtriction or relaxation, 
render the crylitalline itſelf more gibboſe, or 
plain, and with the help of the muſcles, a little 
alter the figure of the whole eye for the ſame 
reaſon. To what I have ſaid, might be added, 
that the retiform tunicle is whitiſh, for the bet- 
ter and more true reception of the tpecies of 
things: that there being a dittance necetliarily re- 
quired for the collection of the rays received by 
the pupil, viz. thoſe that proceed from one point 
of the object to one point again in the bottom of 
the eye, the retina muſt needs be ſet at a diſtance 
from the cryſtalline humour ; and therefore na- 
ture hath provided a large room, and filled it 
with the peilucid vitreous humour moſt fit for that 
purpole. | 

I mult not omit a notable obſervation concern- 
ing the place of the inſertion of the optic nerve 
into the bulb of the eye, and the reaton of it; 
which I owe to that learned mathematician, Pe- 
ter Herigon: Nervus opticus (faith he in his Op- 
tica) ad latus ponitur, ne pars imaginis in jus 
foramen incidens pictura careat : The optic 
* nerve is not ſituated directly behind the eye, 
but on one fide, leſt that part of the image 
„that falls upon the hole of tbe optic nerve 
„ ſhould waut its picture.” This I do not con- 
ceive to be the true reatun of this ſituation; for 
even now as it is {ituate, that part of the object, 


whoſe rays fall upon thc ceutre, or hole of the 


r 
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optic nerve, wants its picture, as we find by ex- 
perience, that part not being feen by us, though 
we heed it not; but the reaton is, becaufe if . 4 
optic axis ſhould fall upon this centre (as it would 
do, were the nerve teated juſt behind the eye) 
this great inconvenience would follow, that the 
middle point of every object we viewed would be 
inviſible, or there would be a dark ipot appear- 
ing in the midſt of it. Thus we lee the admira- 
ble wifdom of nature in thus placing the optic 
nerve in reſpect of the eye, which he that did not 
conſider or underſtand, would be apt to think 
more inconveniently ſituate for viſion, than if it 
had been right behind. 

Another thing alſo concerning viſion is moſt 
remarkable, that thuugh there be a decuſſation 
of the rays in the pupil of the eye, and fo the 
image of the object in the retina, or bottom of 
the eye, be inverted, yet doth not the object ap- 
pear inverted, but in its right or natural poſture; 
the resſon whereof is, becauſe the viſual rays 
coming in ſtraight lines by thoſe points of the 
ſenſory, or retina, which they touch, affect the 
common ſenſe or ſoul, according to their direc- 
tion; that is, ſignify to it, that thoſe ſeveral 

arts of the object from whence they proceed, 
ye in ſtraight lines (point for point) drawn thro? 
the pupil to the ſeveral yon of the ſenſor y 
where they terminate, and which they preſs u- 
pon. Whereupon the ſoul muſt needs conceive 
the object, not in an inverted, but a right poſ- 
ture; and that the nerves are naturally made, 
not only to inform the ſoul of external objects 
which preſs upon them, but alſo of the ſituation 
of ſuch objects, is clear, becauſe if the eyes be 
diftorted, the object, will we, nill we, will ap- 
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pear double: ſo if the fore and middle fingers be 
croſſed, and a round body put between them, and 
moved, it will ſeem to be two; the reaſon is, be- 
cauſe in that poſture of the gy” the body 
touches the outſides of them, which in their na- 
tural ſite are diſtant one from another, and their 
nerves made to ſignify to the foul bodies ſepa- 
rate and diſtant in like manner, two fingers lying 
between them. And though our reafon, by the 
help of our fight, corrects this error, yet cannot 
we but fancy it to be ſo. 

Neither is the aqueous humour, as ſome may 
ſupinely imagine, altogether uſeleſs or unprofita- 
ble as to viſion; becauſe, by irs help, the uvea tu- 
nica is ſuſtained, which elſe would fall flat upon the 
cryſtalline humour; and fluid it muſt be, to give 
way to the contraction and dilatation of the uve- 
ous : and becauſe the outermoſt coat of the eye 
might chance to be wounded or pricked, and this 
humour being fluid, let out, therefore nature 
hath made proviſion ſpeedily to repair it again in 
fuch a caſe, by the help of certain water-pipes, 
or lymphaeducts, inferted into the bulb of the 
eye, proceeding from glandules deſigned by nature 
to ſeparate this water from the blood for that 
uſe. Antonius Nuck affirms, that if the eye of 
an animal be pricked, and the aqueous humour 
ſqueezed out, in ten hours ſpace the faid humour 
and ſight ſhall be reſtored to the eye, if at leaſt 
the creature be kept in a dark place. And that 
he did 1 demonſtrate the ſame in the ana- 
tomical theatre at Leyden, in a dog, out of whoſe 
eye, being wounded, the aqueous humour did ſo 
copiouſly flow, that the membranes appeared flac- 
ail, and yet in ſix hours ſpace the bulb of the 
eye was again replete with its humour, and that 
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without the 1 of any medicines. Anto- 
nius Nuck de ductu nouo ſalivali, &c. 

Moreover, it is remarkable, _ the cornea 
tunica, | horny or pellucid coat eye, | doth 
not lye on ſuperfices with the N of 
the eye, but riſeth up, as it were, a hillock, a- 
bove its convexity, and is of an hyperbolical or 
parabolical figure : fo that, though the eye ſeems 
to be perfectly round, in reality it is not ſo, but 
the iris thereof is protuberant above the white; 
and the reaſon is, becauſe that if the cornea tu- 
nica, or cryſtaline humour, had been concentri- 
cal to the ſlerodes, the eye could not have admit- 
ted a who! : hemiſphere at one view, et ſic anima- 
lis incolumitati in multis rebus minus cautum eſſet, 
as Scheiner well obſeryes; In many things 
there had not been ſufficient caution or care ta- 
ken for the animal's ſafety.” And now (that I 
may uſe the words of a late author* of our own) 
the eye is already ſo pn, that I believe the 
reaſon of a man would eaſily have reſted here, 
and admired at his own contrivance. For he be- 
ing able to move his whole body upward and 
downward, and on every fide, might have una- 
wares thought himſelf ſufficiently well provided 
for; 8 hath added _—_ allo to the 
eyes, that no ection mi wanting; for 
we have 4 — to 3 our — our 
head being unmoved, as in reading and viewing 
more particularly an object ſet before us, by tranſ- 
ferring the axis of our eyes all over it; and that 
this may be done with the more eaſe and accura- 
cy, ſhe hath furniſhed this organ with no leſs 


than (ix muſcles, to „ upward, downward, 


* Dr More's Antidote againſt Athcia, 
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to the right and left, obliquely, and round a- 
bout. 

I ſhall now conſider what proviſion is made for 
the defence and ſecurity of this moſt excellent 
and uſeful part. | 

Firſt, The eyes are ſunk in a convenient valley, 
latent utiliter, and are encompaſſed round with 
eminent parts, as with 2 rampart, et excelſis un- 
dique partibus ſepiuntur “; ſo are defended from 
the {trokes of any flat or broad bodies. Above 
ſtand the eye-brows, to keep off any thing from 
running down upon them, as drops of ſweat 
trom the ww? wh or duſt, or the like. Superi- 
ora ſuperciliis obdutta — a capite et fronte 
py 6 nt repellunt. Cic. Then follow the eye- 
lids, which fence them from any ſudden and leſſer 
{tripes; theſe alſo round the edges are fortified 
wich (tiff briſtles, as it were palliſadoes, againſt 
the incurſion of importunate animals, ſerving 
partly as a fan to ſtrike away flies, or gnats, or 
any other troubleſome inſets ; and partly to keep 
off tuperfluous light. Munitaeque ſunt palpebrae 
tanquam vallo pilorum, quibus et apertis occulis ſe 
quid incideret repelleretur, idem, ibid. And be- 
cauſe it was neceſſary that man and other animals 
ſhould ſleep ; which could not be ſo well done if 
the light came in by the windows of the eyes ; 
therefore hath nature provided theſe curtains to 
be then drawn to keep it out. And becauſe the 
outward coat of the eye ought to be pellucid, to 
tranſmit the light, which, if the eyes ſhould al- 
ways ſtand o would be apt to grow dry and 
ſhrink, and loſe their diaphaneity, therefore are 
the eye-lids ſo contrived as often to wink, that 
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ſo they may as it were glaze and varniſh them 
over with the moiſture they contain, there being 
landules on purpoſe to ſeparate an humour for 
hae uſe, and withal wipe off whatever duſt or 
filth may flick to them ; and this, leſt they ſhould 
hinder the fight, they do with the greateſt cele- 
rity. Cicero hath taken rotice, that they are 
made very ſoft, leſt they ſhould hurt the ſight. 
7 tactu ne laederent aciem, aptiſſime fudta 
et ad claudendas pupillas ne quid incideret, et ad 
aperiendas, idque providit ut identidem fiers pofſet 
maxima cum celeritate. 
Secondly, If we conſider the bulb or ball of 


the eye, the exterior membrane or coat thereof 


is made thick, tough, and ſtrong, that it is a very 
hard matter to make a rupture in it, and beſides 
ſo ſlippery, that ic eludes the ſorce of any ſtroke, 
to which alfo its globular figure gives it a very 
great advantage. 

' i aftly, Becauſe for the guidance and direction 


of the body in walking, and any exerciſe, it is 


neceſſary the eye ſhould be uncovered and expo- 


ied to the air at all times and in all weathers, 
therefore the molt wiſe Author of nature hath 
provided for it a hot bed of fat, which fills up 
the interſtices of the muſcles; and beſides made 
it more patient and leſs ſenſible of cold than our 
other parts; and though I cannot ſay with Cice- 
ro, abſolutely free from danger or harm by that 
enemy, yet leaſt obnoxious to the injuries there- 
of of any part, and not at all, unleſs it be immo- 
derate 4 extreme. 

To all this I might add the convenience of the 
ſituation of the eye in reſpect of its proximity to 
the brain, the ſeat of apprehenſion and common 
lenſe ; whereas had it been farther removed, the 
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optic nerves had been liable to many more dan- 
gers and inconveniencies than now they are. 
Seeing then the eye is compoſed of fo great 
variety of parts, all conſpirifg to the uſe of vi- 
_ fion, whereof ſome are abſolutely neceſſary, o- 
thers very uſeful and convenient, none idle or 
Iuperfluous; and which is remarkable, many of 
them of a different figure and conſiſtency trom 
any others in the body beſides, as being tranſpa- 
rent, which it was abſolutely neceſlary they 
ſhould be, to tranſmit the rays of light ; who 
can but believe that this organ was deſigned and 
made purpoſely for the uſe For which it ſerves ? 
Neither is it to be eſteemed any defect or im- 
perfection in the eyes of man, that they want 
the ſeventh muſcle, or the nictating membrane, 
which the eyes of many other animals are fur- 
niſhed withal ; for though they be very uſeful, 
and in a manner neceſſary to them, conſidering 
their manner of living, yet they are not ſo to 
man. To ſuch beaſts as feed upon graſs, and o- 
ther herbs, and therefore are forced to hold their 
eyes long in a banging poſture, and to look down- 
wards for the chuſing and gathering of their food, 
the ſeventh or ſuſpenſory muſcle is very uſeful, 
to enable them to do ſo without much pain or 
wearineſs; yet to man, who doth not, nor hath 
any occaſion, indeed cannot hold his head or look 
long downwards, it would be uſeleſs and ſuperflu- 
cus. As for the nictating membrane, or peri- 
eph halmium, which all birds, and I think moſt 
q uadrupeds, are furniſhed with, I have been long 
wi doubt what the ule of it might be; and harh 
tometimes thought it was for the more abundant 
defence and ſecurity of the eye; but then I was 
puzzled to give any tolerable account, why na- 
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ture ſhould be more folicitous for the preſerva- 
tion of the eyes of brutes than men, and in this 
reſpe& alſo to be a ſtepmother to tbe molt noble. 
creature. | 

But the honourable +- author formerly men- 
tioned gives a probable account why frogs and: 
birds are furniſhed with ſuch a — hong, Bora 
becauſe being amphibious animals, defigned to 
paſs their lives in 1 places, which for the 
moſt part abound with ſedges, and other plants 
endowed with ſharp edges, or points; and the 
progreſſive motion of this animal being to be 
made not by walking, but by leaping, if his eyes 
were not provided of fuch a ſheath, he muſt ei- 
ther ſhut them, and ſo leap blindly, and by con- 
ſequence dangerouſly, or by leaving them open, 
run a venture to have the cornea cut, pricked,. 
or otherwife offended by. the edges or points of 
the plants, or what may fall from them upon the 
animal's eye: whereas this membrane (being 
ſomething tranſparent as well as ſtrorg) is like a 
kind of fpectacle that covers the eye without 
taking away the fight. Birds are likewiſe fur- 
n. (hed with it, becauſe being deftinated to fly a- 
mong the branches of trees and buſhes, their 
prickles, twigs, leaves, or other parts would be 
apt. otherwiſe to wound or offend their eyes. 
But yet ſtil! we are to ſeek why it is given to 
—_ quadrupeds, whoſe eyes are in no fuch 

nger. | 

Thirdly, The ear, another organ of ſenſe,. 
how admirably it is contrived for the receiving- 
and conveyingof ſounds ! Firſt, There is the out-- 
ward ear, or auricula, made hollow ard contrac.- 


t Boyle of final cauſes, p 53, 34, 
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ted by degrees, to draw the ſound inward, to 
- take in as much as may be of it, as we uſe a fun- 
nel to pour liquor into any veſſel. And there- 
fore if the auricula be cut clear off, the hearing 
is much impaired, and almoſt quite marred, as 
hath been by experience found. From the au- 


ricula is extended a finall, long, round hole, in- 


ward into the head, to intend the motion, and 


fo augment the force of the ſound, as we ſee in 


a ſhooting-trunk, the longer it is to a certain li- 
mit, the twifter and more forcibly the air paſſes 
m it, and drives the pellet. At the end of this 
Hole is a membrane, faſtened to a round bony 
Umb, and ſtretched like the head of a drum, and 
therefore by anatomiſts called alſo tympanum, to re- 
ceive the impulſe of the ſound, and to vibrate or 
quaver according to its reciprocal motions or vi- 
brations : the ſmall ear-bones being at the end 
faſtenod to the tympanum, and furniſhed with a 
muſcle, ſerve for the tention of that membrane 
or rhe relaxation of it, according to the exigen-, 
cy of the animal; it being ftrerched to the ut- 
moſt when it would hearken diligently to a low- 
Er Or more diſtant found. Behind the drum are 
feveral vaults and anfractuous cavities in the ear- 
bone, filled only with what naturaliſts call the 
implanted air; fo to intend the leaſt ſound ima- 
ginable, that the ſenſe might be affected with it; 
as we fee in ſubterraneous caves and vaults how 
the ſound is redoubled, and what a great report 
it makes, however moderate it be: and beeauſe it 
was for the behoof of the animal, that upon any 
ſudden accident it might be awakened aut of its 
{leep, therefore were there no thuts or ſtopples 
made for the ears, that ſo any loud or ſharp noiſe 
might. awake it, as alſo a foft and gentle voice 
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of murmur provoke it to ſleep, Now, the ears, 
for the benefit and conveniencies of the animal, 
being always to ſtand open, becauſe there was 
lome danger that infects might creep in thereat, 
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and eating their way thro' the tympanum, har- 


bour in the cavities behind it; therefore hath 
nature loricated or plaiſtered over the ſides of 
the forementioned hole with ear-wax, to ſtop 
and entangle any inſects that ſhould attempt to 
creep in there.] But I muſt confeſs myfelf not 
ſufficiently to underſtand the nature of ſounds, 
to give a full and ſatisfactory account of the 
ſtructure and uſes of all the parts of the ear. 
They who have a mind to fearch into the curi- 
ous anatomy and uſe of this part, may conſult 
Monſier du Verney. 

Fourthly, The next part I fliall take notice of 
ſhall be the teeth ; eoncerning which I find feven 
obſervations in the honourable Mr Boyle's Trea- 
tiſe of final cauſes, which I thall brietiy recapi- 
tulate, and add one ore two more. 

I. That the teeth alone, among the bones, con- 
tinue to grow. in length during a man's whole. 
life, as appears by the untightly length of one 
tooth, when its oppolite happens to tall or be 
pulled out; which was woit providentially de- 
ligned to repair the waſte that is daily made of 
them by the frequent attrition in maſtication. 
Here, by the by, I might adviſe men to be care- 
ful how they attempt to cure this blemiſh, by 
filing or cutting off the head of fuch an over- 
grown tooth, leſt that befal them which happen- 
ed to a certain nun in Padua, who, upon cutting, 
off a tooth in that manner, was preſently con- 
vulſed, and fell into an epilepſy, as Bartholine in 
ks anatomy reports, | 
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II. That that part of the teeth which is ex- 
tant above the gums, is naked, and not inveſted: 
with that ſenſible membrane called perioſteum. 
wherewith the other bones are covered. 

III. That the teeth are of a cloſer and harder 
ſubſtance than the reſt of the bones, for the 
more eaſy breaking and comminution of the more 
folid aliments, and that they might be more du- 
rable, and not ſo ſoon wern down by grinding: 
the food. | | 

IV. That for the nouriſhing and cheriſhin 
theſe ſo neceſſary bones, the all-wiſe Author of 
things has admirably. contrived an unſeen cavii y 
in each fide of the jaw-bone, in which greater 
channel are lodged in artery, a vein, and a nerve, 
which through leſſer cavities, as it were through 
—_— ſend their twigs to each particular; 
tooth. 

V. Becauſe infants were for a conſiderable 
time to feed upon milk, which needs no chewing, 
and leſt teeth ſhonld hurt the tender nipples of 

the nurſe, nature hath deferred the production 
of them for many months in a human fœtus; 

whereas thofe of divers other animals, which are 
reduced to ſeek betimes food that needs maſtica- 
tion, are born with-taem. 

VI. The different figure and ſhape of the teeth 
is remarkable. That the fore-teeth ſhould be 


formed broad, and with a thin and ſharp edge, like 


chizzels, to cut off and take away a morſel from 
any folid food, called therefore inci/ores. The 
next, one on each ſide, ſtronger and deeper roots 


relifting ſort of aliments. The reſt called ja. 


teeth, or griuders, in Latin, molar es, are madins 
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Engliſh, eye-teeth, to tear the more tough and. 
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flat and broad a-top, and withal ſomewhat une- 
ven and rugged, that by their knobs and little 
cavities they may the better retain, grind, and 
commix the aliments. 

VII. Becauſe the operations to be performed 
by the teeth oftentimes require a conſiderable 
firmneſs and 4 rtly in the teeth them- 
ſelves, partly in the i ents which move the 
lower jaw, which alone is moveable, nature hath 
prone this with ſtrong muſcles, to make it 

ar forcibly againſt the upper jaw; and thus 
not only placed each tooth in a diſtinct cavity of 
the jaw-bone, as it were, in a cloſe, ſtrong, and 
deep ſocket, but has furniſhed the ſeveral forts 
of teeth with hold-faſts, ſuitable to the ſtreſs, 

| that by reaſon of their different offices they are 
| to be put to: and therefore, whereas the cut- 
ters and eye-teeth have uſually but one root, 
: which in theſe laſt named is wont to be very 
a ng) the grinders, that are employed to crack 
; nuts, {tones of fruit, bones, or other Þ+rd bo- 
dies, are furniſhed with three roots, and in the 
upper jaw often with four, becau's theſe are 
; pendulous, and the ſubſtauce of ite jaw fome- 
; what ſofter. | 
VIII. The fituation of the teeth is moſt conve- 
nient, viz. the molares, or grinders, behind, near- 
eſt the centre of motion, becauſe there is a great- 
er ſtrength or force required to chew the meat 
than to bite a piece; and the cutters before, that 
they may be ready to cut off a morſe! from any 
ſolid food, to be tranſmitted to the grinders. * 
It is remarkable that the jaw in men, and 
ſugl apimals as are furniſhed with grinders, hath 
aggblique and tranſverſe motion, which is neceſ- 


or chewing and comminution of the meat; 
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which it is obſerved not to have in thoſe animals 
that want the molares. 

Now if (as Galen ſaith) he that ſhall marſhal a 
company but of thirty-two men in due order, is 
commended for a ſkilful and induſtrious perſon, 
ſhall we not admire nature, which hath fo ſkil- 
fully ranked and diſpoſed this quire of our teeth? 

Fifthly, The tongue is no lets admirable for 
the contexture, and manifold uſes of it. Fir/t, 
It is the organ of taſting ; for, being of a ſpungy 
ſab/tance, the ſmall particles of our meat and 
drink being mingled with the faliva, eaſily inſi- 
nua:e themſelves into the pores of it, and fo do 
either gratefully affect it, or harſhly grate upon 
it, accordingly as they are figured and moved ; 
and hereby we diſcern what is convenient or in- 
convenient for our nouriſhment, It helps us 
likewiſe in the chewing and fwallowing of our 
meat. And, Laſtly, It is the main inſtrument of 
ſpeaking, a quality ſo pecultar to man, that no 
beaſt could ever attain to it. And although birds 
have been taught to form ſome words, yet they 
have been but a few, and thoſe learut with great 
difficulty ; but what is the chief, the birds under- 
derſtand not the meaning of them, nor uſe them 

as jigns of things, or their own conceptions of 
them ; though they may uſe them as expreſſions 
of their paſſions; as parrots having been uſed to 
be fed at the prolation of certain words, may af- 
terwards, when they are hungry, pronounce the 
me. For this Des Cartes makes his main ar- 
ment to prove that brutes have no cogitation, 
cauſe the highett of them could never be 
ought to ſiguify their thoughts, or conceptions, 
artificial tigns, either words or geſtures, 
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hood, be forward enough to do;) whereas all 
men, both fools, and mutes, make uſe of words, 
or other ſigns, to expreſs their thoughts about 
any ſubjects that preſent themſelves ; which ſigns 
alſo have no reference to any of their paſſions. 
Whereas the ſigns that brute-animals may be 
taught to uſe, are no other than ſuch as are the 
motions of ſome of their paſſions, fear, hope, 


joy, &c. Hence ſome of Jewith Rabbins did not 


ſo abſurdly define a man animal laquenc, a ſpeak- 
ing creature. Having had occalion juſt now to 
mention the ſaliva, or ſpittle, I am put in mind 
of the eminent uſe of this humour, which is com- 
monly taken for an excrement. Becauſe a great 
part of our food is dry, therefore nature hath 
provided ſeveral glandules to feparate this juice 
from the blood, and no leſs than four pair of 
channels to convey it into the mouth, which are 
of late invention, and called by anatomiſts duc- 
tus ſalivales, through which the ſaliva diſtilling 
continually, ſerves well to macerate and temper 
our meat, and make it fit to be chewed and ſwal- 
lowed. If a copious moiſture did not, by theſe 
conduit-pipes, inceſſantly flow down into the 
mouths of horſes and kine, how were it poſſible 
they thou'd for a long time together grind and 
{wallow ſuch dry meat as hay and {ſtraw ? More» 
over, it is uſeful not only in the mouth, but in 


the ſtomach too, to promote concoction ; as as 
have already noted. - a 
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leſt, when we ſwallow, our meat or drink ſhould 
fall in there and obſtruct it, it hath a ſtrong ſhut, 
or valve, called epiglattis, to cover it cloſe, and 
ſtop it when we ſwallow : for the more conveni- 
ent bending of our necks, it is not made of one 
entire continued cartilage, but of many annulary 
y ſtrong 1 . 


ones, joined together b 
which membranes are muſcular, 
ſtraight and circular fibres, for the more effec- 
tual contraction of the windpipe in any ſtrong 
or violent expiration or coughing ; and leſt the 
2 * of their cartilages ſhould hurt 
the phagus, or gullet, which is tender, and 
of a ſkinny fubſtance, or hinder the Twallowing 
of our meat, therefore theſe annutary griſtles are 
nit made round, or entire circles; but where the 
gullet touches the windpipe, there to fill up the 
circle, is only a ſoft membrane, 
ive way to the dilatation of the gullet. And to 
Ss that this was deſignedly done for this 
end and uſe, ſo ſoon as the windpipe enters the 
hangs, its carti are no longer deficient, but 
perfect circles, or rings, beeauſe there was no 
neceſſity they ſhould be fo, but it was more con- 
venient they ſhould be entire. ly, For the 
various modulation of the voice, the. upper end 
of the windpipe is endued with ſeveral cartilages 
and muſcles, to contract or dilate it, as we would 
| have our voice flat or ſharp: and, moreover, the 
whole is continually moiſtened with a gluttinous 
humour, iſſuing out of the ſmall g es that 
are upon its inner coat, to fence it againſt the 
ſharp air received in, or breath forced out ; yet 
is it of quick and tender ſenſe, that it may be 
_ 1 to caſt out by coughing, whatever 
may fall into it from without, or be -diſcharged 
into it from within. WENDY 
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It is alſo very remarkable which Caſpar Bar- 
tholine hath obſerved in the gullet, that where 
it perforateth the midriff, the carneous fibres of 
that muſcular part are infected and arcuate, as it 
were a ſpincter embracing and cloſing it faſt, by 
a great providence of nature, leſt, in the e- 
tual motion of the ſaid midriff, the upper orifice 
of the ſtomach thould gape, and caſt out the vic- 
tuals as faſt as it received it. 

Seventþly, The heart, which hath been always 
eſteemed, ard really is, one of the principal parts 
of the body, the primum vivens, et ultimum mo- 
riens, the firſt part that quickens, and the laſt 


that dies, by its inceſſant motion diſtributing the 


blood, the vehicle of life, and with it the vital 
heat and ſpirits, throughout the whole body, 
whereby it doth continually irrigate, nouriſh, 
and keep hot, and ſupple all the members. Is it 
noc admirable, that from this fountain of life and 
heat there ſhould be channels and conduit-pipes 
to every, even the leaſt and moſt remote, part of 
the body? juſt as if from one water-houſe there 


ſhould be pipes conveying water to every houſe 


in a town, and to every room in each houſe; 
or from one fountain in a garden there ſhould be 
lirtle channels or dykes cut to every bed, and every 
plant growing therein, as we have ſeen more than 
once done beyond the ſeas. I confeſs, the heart 
ſeems not to be deſigned to ſo noble an uſe as is 
generally believed, that is, to be the fountain or 
conſervatory of the vital flame, and to inſpire 
the blood therewith, (for the lungs ſerve rather 
for the accenſion, or maintaining that flame, the 
blood receiving therefrom the air thoſe particles 
which are one part of the pabulum, or fuel there- 
of, and ſo impregnated, — back to the heart) 
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but to ſerve as a machine to receive the blood 
from the veins, and to force it out by the arte- 
ries through the whole body, as a ſyringe duth 
any liquor, though not by the ſame artifice: and 
yet this is no ignoble uſe, the continuance of the 
circulation of rhe blood being indiſpenſably ne- 
ceſſary for the quickening and enlivening of all 
the members of the body, and fupplying of mat- 
ter to the brain, for the preparation of the ani- 
mal ſpirits, the inſtruments of all ſenſe and mo- 
tion. Now for this uſe of receiving and pump- 
ing out of the blood, the heart is admirably con- 
trived. For, £ir/t, being a muſcular part, the 
lides of it are compoſed of two orders of fibres, 
running circularly, or ſpirally, from baſe to tip, 
contrarily one to the other, and fo being drawn 
or contracted contrary ways, do violently con- 
{tringe and ſtraiten the ventricles, and ſtrongly 
force out the blood, as we have formerly inti- 
mated : Then the veilels we call arteries, which 
carry from the heart to the ſeveral parts, have 
valves which open outwards, like trap doors, 


and give the blood a free patilage out of the heart, 


but will not ſuffer it to return back again thi- 
ther; and the veins which bring it back from the 
teveral members to the heart, have valves or 
trap-doors, which open inwards, ſo as to give 
way unto the blood to run into the heart, but 
revent it trom running back again that way : 
tides, the arteries conſiſt of a quadruple coat, 
the third of which is made up of annular or or- 
bicular carneous fibres to a good thickneſs, and 
is of a muſcular nature, after every pulſe of the 
heart, ſerving to contract the veſſel ſucceſſively 
with incredible celerity; fo by a kind of periſtal- 
tie motion, impelling the blood onwards to the 
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capillary extremities, and through the muſcles 
with great force and ſwiftneſs. So the pulſe of 
the arteries is not only cauſed by the pulſation of 
the heart driving the blood thro' them in man- 
ner of a wave or fluſh, (as Des Cartes and o- 
thers would have it,) but by the coats of the ar- 


teries themſelves, which the experiments of a 


certain Lovain phyſician (the firſt whereof is 
Galen's) do, in my opinion, make good againſt 
him. * Firſt, faith he, if you {lit the artery, 
and thruſt into it a pipe, ſo big as to fill the 
cavity of it, and caſt a ſtrait ligature upon that 
ay yu of the artery containing the pipe, and fo 
„bind it faſt to the pipe; notwithſtanding the 
© blood hath free paſſage through the pipe, yet 
„will not the artery beat below the ligature; 
„but do but ta.e off the ligature, it will com- 
© mence again to beat immediately.” But be- 
cauſe one might be ready to reply to this ex- 
periment, that the reaſon why when bound it 
did not beat, was becauſe the current of the 
blood being ſtraitened by the pipe, when be- 


neath the pipe it came to have more liberty, 


was not ſufficient to ſtretch the coat of the ar- 
tery, and fo cauſe a pulſe; but when the liga- 
ture was taken of, it might flow between the in- 
cloſed tube, and the coat of the artery: There- 
fore he adds another, which clearly evinces, that. 
this could not be the reaton, but that it is fome- 
thing flowing down the coars of the artery that 
cauſes the pulſe; that is, if you ſtraiten the ar- 
tery ever o much, provided the tides of it do 
not quit meet, and ſtop all paſſage of the blood, 
the veltel will, ann. continue ſtill to 
2 
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beat below or beyond the coarctation. So we ſee 
ſome phy ſicians, both ancient (as Galen) and mo- 
dern, were of opinion, that the pulſe of the ar- 
zeries was owing to their coats; though the firſt 
raat F know of who obſerved the third coat of 
an artery to be a muſcular body, compoſed of 
annular fibres, was Dr Willis. This mention of 
the periſtaltic motion puts me in mind of an ocu- 
lar demonſtration of it, in the gullet of kine 
when they chew the cud, wh ch I have often be- 
held with pleaſure; for, alter they have ſwallow- 
ed one mortel, if you look ſtedfaſtly upon their 
throat, you will ſoon fee another aſcend, and run 
pretty ſwittly all along the throat up to the munth, 
which it could not do, unleſs it were impelled by 
the ſucceſſive contraction or periſtaltic motion of 
the guller, continually following; and it is re- 
markable, that theſe ruminant creatures have a 
power by the imperium of their wills, of direct- 
ing this periſtaltic motion upwards or downwards. 
I ſhall add no more concerning the heart, but 
that it and the brain, do mutuas operas tradere, 
enable one another to work ; For, firſt, the brain 
cannot itſelf hve unlets it receive continual ſup- 
plies of blaod from the heart, bur leſs can it 
perform its function of preparing and diſtributing 
the animal ſpirits, nor the heart pulſe, unlets it 
receives ſpirits, or ſomething elſe that defcends 
from the brain by the nerves. For do but cut 
aſunder the nerves that go from the brain to the 
heart, the motion thereof, in moſt perfect and 
hot creatures, ceaſeth immediately. hich part 
began this round is the queſtion. 

find in the Philoſophical tranſactions, N. 280. 
ſome notable obſervations of the famous anato- 
miſt Mr William Cowper, concerning the artit.ce 
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of nature, in regulating the motion of the blood 
in the veins and arteries, to aſſiſt and promote it 
in the one, and moderate it in the other, which 
I ſhall give you in his own words: | 

&« As the arteries, faith he, are known to ex- 
port the blood, fo the veins to carry it back 
again to the heart; but having already deſerib- 
ed their extremities, we come now to the large 
& trunks of the veins; and here as in the arte- 
„ ries, we find the common practice of nature, 
in diſpoſing the branches of veins to diſcharge 
e the refluent blood into the next adjacent trunk, 
and fo on to the heart. As the arteries afford 
« abundance of inſtances of checks given to the 
velocity of the current of blood through ſeve- 
ral parts, ſo the veins fupply us with as many 
« artifices, to afliſt its regular return to the heart, 
as well as favour thoſe contrivances in the ar- 
„ teries. 

„The carotid, vertebral, and ſplenic arte- 
& ries, are not only variouſly contorted, but allo 
„here and there dilated, to moderate the motion 
of the blood; fo the veins that correſ ro 
„ thoſe arteries are alto variouſly dilated. The 
„ begiunings of the internal jugulars have a bul- 
e bous cavity, which are diverticula to the re- 
& fluent blood, in the ſinus's of the dura mater, 
e leſt it ſhould detcend too faſt into the jugulars. 
The like has been taken notice of by Dr Lower, 
in the vertebral ſinus's. The ſplenic vein has 
« divers cells opening into it, near its extremi- 
ties in human bodies; but in quadrupeds, the 
“cells open into the trunks of the ſplenic veins. 

The tpermatic veins do more than equal the 
„length of the arteries of the teſtes in men; 
their various diviſions, and ſeveral inofcula- 
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« tions, and their valves are admirably contri- 
« ved to ſuſpend the weight of the blood, in or- 
« der to diſcharge it into the larger trunks of the 
« yeins; and were it not that the refluent blood 
© from the teſtes is a pondus to the influent blood 
„ from the arteries, and ttill leſſens its current in 
te the teſtes, theſe ſpermatic veins, like thoſe of 
6 other parts, might have diſcharged the blood 
e into the next adjacent trunk. 

© Who can avoid ſurpriſe at the art of nature, 
« in contriving the veins that bring part of the 
refluent blood from the lower parts of the bo- 
« dy, when they conſider the neceſſity of placing 
the human heart, as well as that of moſt qua- 


„ drupeds, fo far from the centre of the body 


* towards its upper part; it is for that end ne- 
« ceſlary that the large trunks of the veins and 
« arteries ſhould not aſſociate each other; for if 
* all the blood ſent to the lower parts by the de- 
« fcending trunk of the aorta, ſhould return to 
„the heart again by ene ſingle trunk (as it is 
ſent out from thence) the weight of ſo much 
« blcod in the aſcending trunk of the vena cava 
„ would oppoſe all the force the heart could give 
« it from the arteries, and hinder its aſcent ; for 
« this reaſon the vena azygos or /ene part is con- 
« trived to convey the blood ſent to the muſcles 
« of the back and thorax into the deſcending 
© trunk of the vena cave above the heart; hence 
it is evident that more blood comes into the 
« heart by the deſcending or _ trunk of the 
* vena cava, than paſſes out by the aſcending 
trunk of the aria ; nor does the quantity of 
- * blood conveyed to the heart by the ſuperior 
trunk of the vena cava, ſeem, without ſome 
other deſign in nature beſides tranſporting it 
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« thirher, to free the inferior trunk from its 
« weight; but perhaps it was neceſlary fo much 
& blood ſhould be ready there to join with the 
„ chyle, for its better mixture, before it reaches 
„the right auricle of the heart.“ So far Mr 
Cowper. 

Eighthly, The next part I ſhall treat of ſhall 
be the hand, this, =» yavor, or ſuperlative in- 
ftrument, which ſerves us for ſuch a multitude 
of uſes, as it is not eaſy to enumerate ; whereto, 
if we conlider the make and ftructure of it, we 
ſhall find it wonderfully adapted. Firſt, It is di- 
vided into four fingers bending forward, and one 
oppotire to them bending backwards, and of great- 
er ftrength than any of them ſingly, which we 
call the thumb, to join with them ſeverally, or 
unired ; whereby it is fitted to lay hold of objects 
of any ſize or quantity; the leaſt things, as any 
fmall ſingle ſeed, are taken up by the thumb and 
fore-finger ; thoſe a little greater by the thumb 
and two fingers, which alſo we chiefly employ to 
manage the needle in ſewing, and the pen in writ- 
ing; when we would take up a greater quantity 
of any thing, we make uſe of the thumb and all 


the fingers; ſometimes we uſe one finger only, 


as in pointing at any thing, picking things out of 
holes or long and narrow veflels ; ſometimes all 
ſeverally at one time, as in ſtopping the ſtrings 
when we play upon any muſical inſtruments. Se- 
condly, The fingers are ſtrengthened with ſeve- 
ral bones, jointed together for motion, and fur- 
niſhed with ſeveral mnſcles and tendons, like fo 
many pullies, to bend them circularly forwards ; 
which is moſt convenient for the firm holding and 

riping of any object; which of how great, con- 
Rane and neceſſary uſe it is in pulling or drawing, 
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but eſpecially in taking up and retaining any ſort 
of tool or inſtrument to work withal in hutband- 
ry and all mechanic arts, is ſo obvious to every 
man's obſer vation, that I need not ſpend time to 
inſtance in particulars : Moreover, the ſeveral 
fingers are furniſled with ſeveral muſcles to ex- 
rend and open the hand, and to move to the right 
and left; and ſo this diviſion and motion of the 
fingers doth not hinder but that the whole hand 
may be employed as if it were all of a piece, as 
we ſee it is, either expanded, as in ſtriking out, 
ſmoothing and folding up of clothes, and ſome 
mechanic uſes ; or contracted as in fighting, knead- 
ing of dough, and the like; it is alſo notable, 
and indeed wonderful, that the tendons bending 
the middle joint of the fingers ſhould be perſor- 
ated, to give paſſage to the tendons of the muſcles 
which draw the uppermoſt joints, and all bound 
down clote to the bone with ſtrong fillets, leſt 
they ſhould ſtart up and hinder the hand in its 
work, ſtanding like ſo many bow-ſtrings, Thirdly, 
The fingers ends are ſtrengthened with nails, as 
we fortify the ends of our ſtaves and forks with 
iron hooks or ferules ; which nails ſerve not only 
for defence, but for ornament, and many uſes. 
The ſkin upon our fingers ends is thin, and of 
molt exquiſite ſenſe, to help us to judge of any 
thing we handle. If now 1 ſhould go about to 
reckon up the ſeveral uſes of this inſtrument, 
time would ſooner fail me than matter. By the 
help of this we do all our works, we build our- 
ſelves houſes to dwell in, we make ourſelves gar- 
ments to wear, we plow and ſow our grounds 
with corn, dreſs and cultivate our vineyards, 
gardens and orchards, gather and lay up our grain 
and fruits, we prepare and make N our vie- 
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tuals; ſpinning, weaving, painting, carving, en- 

ving, 1 di vinely — art of writ- 
g, whereby we tranſmit our own thoughts to 
poſterity, and converſe with and participate the 
obſervations and inventions of them that are 
long ago dead, all performed by this ; this is the 
only inſtrument for all arts whatſoever, no im- 
ovement to be made of any experimental know- 
without it. Hence (as Ariſtotle faith well) 
they do amiſs that complain that man is worſe 
dealt with by nature than any other creatures: 
whereas they have ſome hair, ſome ſhells, ſome 
woel, ſome feathers, ſome ſcales, to defend 
themſelves from the injuries of the weather, man 
alone is born naked and without all covering ; 
whereas they have natural wezpons to defend 
themſelves and offend their enemies, ſome horns, 
ſome hoofs, ſome teeth, ſome talons, ſome claws, 
ſome ſpurs and beaks : man hath none of all theſe, 
but is weak and feeble, and unarmed ſent into 
the world; Why, a hand, with reaſon to uſe it, 
ſupplies the uſes of all theſe, that is both a horn 
and a hoof, a talon and a tuſk, &c, becauſe it 
enables us to uſe weapons of theſe and other 
faſhions, as ſwords and ſpears, and guns ; beſides 
this advantage a man hath of them, that where- 
as they cannot at pleaſure change their coverings, 
or lay aſide their weapons, or make uſe of others 
as occaſion ſerves, but muſt abide winter and 
tummer, night and day, with the fame clothing 
on their backs, and ſleep with their weapons u- 
pon them; a man can alter his clothing accor- 
ding te the exigency of the weather, go warm 
in winter, and cool in ſummer, cover up him- 
telf hot in the night, and lay aſide his clothes in 
the day, and put on or off more or fewer, accor- 
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ding as his work and exerciſe is; and can, as oc- 
caſion requires, make uſe of divers forts of wea- 
pons, and choice of ſuch at all turns as are moſt 
proper and convenient; whereby we are enabled 
to tubdue and rule over all other creatures, and 
uſe for own behoof thoſe qualities wherein they 
excel, as the ſtrength of che ox, the valour and 
ſwiftneſs of the horſe, the ſagacity and vigilancy 
of the dog, and ſo make them as it were our own. 
Had we wanted this member in our bodies, we 
muſt have lived the life of brutes, without houle 
or ſhelter, but what the woods and rocks would 
have atforded, without clothes or covering, with- 
out corn, or wine, or oil, or any other drink 
but water ; without the warmth and comfort, or 
other uſes of fire, and ſo without any artificial 


baked, boiled, or roaſted meats ; but muſt have 


ſcrambled with the wild beaſts for crab-, and nuts 
and acorns, and ſuch other rhings as the earch 
puts forth of her own accord; we had laid open 
and expoted to injuries, aud had been unable to 
reſiſt or defend ourſelves again{t almoſt the 
weakeſt creature. 

The remaining parts T ſhall but briefly run 

over. 

That the back-bone ſhould be divided into fo 
many vertebres for commodions bending, and 
not be one entire rigid bone, which being of that 
length would have been often in danger of ſnap- 
ping in ſunder ; that it {t.ould be made tapering, 


in form of a pillar, the lower vertebres being 


the broadel{t and largeit, and the ſuperior in or- 
der, leſſer and leifer, for the greater firmneſs 
and ſtability of the trunk of the body: that the 
ſeveral vertebres ſhould be.ſo elegantly and arti- 
ficially compacted and joiucd together ; that they 
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are as ſtrong and firm as if they were but one 
bone; that they ſhould be all perforated in the 
middle with a large hole for the ſpinal marrow or 

ith to pals along, and each particular have a 
hole on each fide to tranſmit the nerves to the 
muſcles of the body, to convey both ſenſe and 
motion; that by reaſon of the forementioned 
cloſe connexion of the vertebres it ſhould be fo 
formed as not to admit any great flexure er 
receſs from a right line, any angular, but on- 
ly a moderate circular bending, leſt the fpinal 
pith ſhould be compreſled, and fo the free in- 
tercourſe or paſſage of the ſpirits to and fro be 


ſtopt. 

One obſervation relating to the motion of the 
bones in their articulations I ſhall here add, that 
is, the care that is taken, and the proviſion that 
is made for the eaſy and expedite motion of them, 
there being to that purpoſe a twofold liquor. pre- 

ared for the inunction and lubrification of their 
| #56Y or ends. 1. An oily one, furniſhed by the 
marrow. 2. A mucilaginous, ſupplied by certain 
glandules ſeated in the articulations, both which 
together make up the moſt apt and proper mix- 
ture for this uſe and end that can be invented or 
thought upon; for not only both the ingredients 
are of a lubricating nature, but there is this ad. 
vantage gained from their compoſition, that they 
do mutually improve one another ; for the muci- 
lage adds to the lubricity of the oil, and the oil 
preſerves the mucilage from inſpiſſation, and con- 
tracting the conſiſtency of a gelly. Now this in- 
unction is uſeful, indeed neceſſary, for three 
ends chiefly: 

1. For the facilitating of motion. For though 
the ends of the bones are very ſmooth, yet were 
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they dry, they could not with that readineſs and 


eaſe, nay, not without great difficulty, yield to, 
and obey the flucks and attractions of the moto- 

muſcles ; as we fee clocks and jacks, though 

ſcrews and teeth of the wheels and nuts be 
never ſo ſmooth and poliſhed, yet if they be not 
oiled will hardly move, though you clog them 
with never ſo much weight ; but if you apply 
but a little oil, they preſently whirl about very 
ſwiftly with the tenth part of the force. 

2. For preſerving the ends of the bones from 
an incalenſcency, which they, being hard and 
folid bodies, would neceſſarily contract from a 
ſwift and long continuing motion; fuch as that 
of running, or mowing, or threſhing, or ſawing, 
and the like, if they are immediately touched and 
rubbed againſt one another with that force they 
muſt n do, eſpecially in running, the whole 
weight of the body bearing upon the joints of 
the thighs and knees: ſo we ſee in the whecls of 
waggons or coaches, the hollows of the naves, 
by their ſwift rotations on the ends of the axil- 
trees, produce a heat, ſometimes fo intenſe as to 
ſet them on fire; to prevent which they ſtand in 
need to be frequently anointed or beſmeared with 
a mixture of greaſe and tar, imitating the fore- 
mentioned natural compoſition of oil and muci- 
lage. Nay, bodies ſofter a great deal than me- 
tals contract a great heat, by attrition, as is e- 
vident from thoſe black circular lines we ſee on 
boxes, diſhes, and other turned veſſels of wood, 
which are the effect, of ignition, cauſed by the 
ure of an ſtick upon the veſſel turned 
nimbly in the lathe. And if there had not been a 
proviſion in the joints againſt fuch a preternatu- 
ral incalefcence upon their violent motion, this 
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would have made a flothful world, and confined 
us to leiſurely, and deliberate movements, when 
there were the moſt urgent and haity occaſions 
to quicken us. | 

3. For the preventing of attrition, and wear- 
ing down the ends of the bones by their motion 
and rubbing one againſt another, which is fo vio- 
lent and laſting ſometimes, that it is a wonder a- 
ny inunction ſhould ſuffice to ſecure their head 
froaa waiting and conſumption. I have often 
{een the tops of the teeth (Which are of a harder 
ſuſtance than the reſt of the bones) woru of by 
maſtication, in perſons who have loſt moſt of 
their grinders, and been cempelled conſtantly to 
make nſe of three or four only in chewing, ſo 
low, that at laſt the inward marrow and nerve 
lay bare, andthey could no longer for pain make 
ule of them; fo that had there not been this pro- 


viſion made for the anointing the bones, the cu- 


rious workmanſhip of nature in adapting them 
ſo exactly one to another, as was moſt fit for the 
eaſy performance of all thoſe motions to which 
they were deſtined, would not ſuffice for uſe; 
but the ſtirring part of mankind would ſoon find 
themſelves fitter for an boſpital than for action 
and the purſuit of buſineſs. 

Theſe obſervations I acknowledge myſelf to 


have borrowed of a late ingenious writer * of 


Olteoligy, who thus concludes his diſcourſe upon 
this ſubject: And here we cannot avoid the 
© notice of the viſible footſteps of an infinite 
„ reaſon, which as they are deeply impreſſed u- 
„% pon the univerſe, ſo more eſpecially on the 
«+ ſenſible parts of it in thoſe rational contrivan- 
ces which are found in animals: and we can 
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« never ſufficiently admire the wiſdom and pro- 
«++ vidence of our great Creator, who has given 
all parts in theſe animated beings, not only 
_ fach : a ſtructure as renders them fit for their 
+ neceſſary motions and deſigned functions, but 
« withal the benefit and advantage of whatever 
may preſerve them or facilitate their action. 
Moreover the artifice of nature is wonderful 
in the conſtruction of the bones that are to ſup- 


port the body and to bear great burthens, or to 


be employed in ſtrong exercifes, they being made 
hollow, tor lightneſs and ſtiffneſs. For we have 
before noted, a body that is hollew may be de- 
monſtrated to be more rigid and inflexible than a 
ſolid one of the, fame ſubſtance and weight; o 
that here is proviſion made for the ſtiffneſs and 
lightneſs of the bones. But the ribs, which are 
not to bear any great weight, or to be ſtrongly 
exerciſed, but only to fence the breaſt, have no 
cavity in them, and towards the fore part or 
breaſt are broad and thin, that ſo they might 
bend and give way without danger of fracture ; 
when-bent returning by their elaſtic property to 
their figure agaia. Yet is not the hollow of the 
bones altogether uſeleſs, but ſerves to contain 


rhe marrow, which 9 an oil for the main 


taining and inunction of the bones and ligaments, 
and ſo facilitating their motion in the articula- 
tions; and particularly (which we mentioned not 
before) of the ligaments, preſerving them from 
dryneſs and rigidity, and keeping them ſupple and 
flexible, and ready to comply wich all the mo- 
tions and poſtures of that moveable part to which 
they appertain; and laſtly, to ſecure them from 
difruption, which, as ſtrong as they are, they 
would be in ſome danger of, upon a great and 
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ſudden ſtretch and contortion, if they were dry, 
&c. See more to this purpoſe iu the treatiſe fore- 
quoted, page 183. | 

That whereas the breaſt is encompaſſed with 
ribs, the belly is left free, that it might give 
way to the motion of the midriff in reſpiration, 
and to the neceſſary reception of meat and drink, 
as alſo for the convenient bending of the body ; 
and in females for that extraordinary extenſien 
that is requiſite in the time of their pregnancy. 

That the lungs ſhould be made up of ſuch in- 
numerable air-pipes and veſicles, interwoven 
with blood-veſlels, in order to purify, ferment, 
or ſupply the fanguineous maſs, with nitro-aeri- 
al particles, which ruſh in by their elaſtic power 
upon the muſcular extenſion of the thorax, and 
ſo feed the vital flame and ſpirits; for upon ob- 
ſtructing this communication all is preſently ex- 
tinct, no circulation, no motion, no heat nor 
any ſign of life remains. | 

That the ſtomach ſhould be membranous, and 
capable of dilatation and ccntraction, according 
to the quantity of meat contained in it; that ir 
ſhould be fituate under the liver, which by its 
heat might cheriſh it, and contribute to concoc- 
tion; that it thould be endued with an acid or 
222 ferment, or ſome corruptive quality, 
or fo ſpeedy a diflolution of the meat, and pre- 
—— of chyle; that after concoction it ſhould 

ve an ability of contracting itlelf, and turning 
out the meat. a 

That the guts ſhould immediately receive it 
from the phylorus, farther elaborate, prepare and 
ſeparate it, driving by their periſtaltic motion 
the chyle into the lacteals, and the excremen- 
titious parts to the 2 from whence there i= 

2 
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no regreſs, unleſs when the valve of the colon is 
torn and relaxed. But for the curious ſtructure 
of theſe parts ſee more in Kerkringius, Gliſſon, 
Willis, and Preyer. 

That the bladder ſhould be made of a membra- 
nous ſubitance, and fo extremely dilatable, for 
receiving and containing the urine, till opportu- 
nity of ing it ; that it ſhould have ſhuts for 
the ends of the ureters, fo artificially contrived 
as to give the urine free enterance, but to ſto 
all pailage backward, fo that they will not want. 
mit the wind, though it be ſtrongly blown and 
forced in. 

That the liver ſhould continually ſeparate the 
choler from the blood, and empty it into the in- 
teſtines, where there is good vſe for it, not only 
to provoke dejection, but to alſo attenuate the 
2 and render it ſo ſubtile and fluid as to enter 
in at the orifices of the lacteous veins. 

That in the kidneys there thould be ſuch innu- 
merable little fiphons or tubes, conveying the 
urinous particles to the pelves and ureters, firſt 
diſeovered by Bellini, and illuſtrated by Mal- 
phigi; that indeed all the glands of the body 
mould be congeries of various forts of veſſels 
cured, circumgyrated and complicated together, 
whereby they give the blood time to ſtop and ſe- 
parate thro' the pores of the capillary veſſels in- 
ro the ſecretary ones, which afterwards all ex- 
onerate th-mſelves into one common ductus; as 
may be ſeen in the works of Dr Wharton, Graaf, 
Bartholine, Rudback, Bilſius, Malpighi, Nuck, 
and others. That the glands ſhould ſeparate ſuch 
variety of humours, all different in colour, taſte, 
fmell, and other qualities. 

Finally, That all the bones, and all the muf- 
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cles, and all the veſſels of the body, ſhould be ſo 
admirably contrived, and adapted, and compacted 
together for their ſeveral motions and ufes, and 
that moſt geometrically, according to the ſtrict- 
eſt rules of mechanics; that if in the whole body 
you change the figure, ſituation, and conjunction 
but of one part, if you diminiſh or increafe the 
bulk and magnitude; in fine, if you endeavour 
any innovation or alteration, you marr and ſpoil 
inſtead of mending ; how can all theſe things put 
together but beget wonder and aſtoniſhment ? 

n the muſcles alone there ſeems to be more 
„ than in all the artificial engines in the 
world; and therefore the different motions of a- 
nimals are a ſubject fit only for the great mathe- 
maticians to handle, amongſt whom Steno, Dr 
Croon, and above all, Alphonſo Borelli,” have 


made their eſſays towards it. 


That under one ſkin there ſhould be ſuch inſi- 
nite variety of parts, variouſly w—_— hard 
with ſoft, fluid with fixed, ſolid with bellow, 
thoſe in reſt with thoſe with motion; ſome with 
cavities, as morteſſes to receive, others with 
tenous to fit thoſe cavities, .all theſe ſo packed 
and thruſt fo cloſe _—_— that there is no un- 
neceſſary vacuity in the whole body, and yet fo 
far from claſhing or interfering one with another, 
or hindering each others motions, that they do 
all friendly conſpire, all help and aſſiſt mutually 
one the other, all concur in one general end and 


deſign, the good and preſervation of the whole, 


are certainly a ts and effec s of infinite wiſ- 


dom and counſel; ſo that he muſt needs be worſe 
than mad that can find in his heart te imagine all 
theſe to be caſual and fortuitous, or not pro- 
vided and deſigned by a moſt wiſe and intelligent 
cauſe, Y 3 
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Every part is cloathed, joined together and ( 
corroborated by membranes, which upon ſcveral 2 
occaſions (as extravaſations of humours, com- is 
preſſions or obſtructions of veſſels) are capable of oy 
a prodigious extenſion, as we fee in the hyda- uy 
tides of the female teſticles or overies, in hydro- t 
pical tumours of the /ymphaedutts, of the 2 g 
or peritonacum, out of the laſt of which alone t 
twenty and even forty gallons of water have been fc 
drawn by a paracentz/es, or tapping; for which tl 
we have the undoubted authority of Tulpius, th 
Meekren, Pechlin, Blaſius, and other medical al 
writers. What vaſt ſacks and bags are neceſſary 
to contain ſuch a collection of water, which ſeems is 
to iſſue from the /ymphacdutts, either delacera- ar 
ted or obſtructed, and exonerating themſelves in- a 
to the foldings, or between the duplicatures of in 

the membranes ? ar 
Thoſe parts which one would think were of it 


little uſe in the body, ferving chiefly to fill up 
empty ſpaces, as the fat, if examined ſtrictly, wi 


be found very beneficial and ſerviceable to it. 

1. To cheriſh and keep it warm, by hindering th 
the evaporation of the hot ſteams of blood; as to 
4 us warm in winter, by reflecting na 
and doubling the heat. 2. To nouriſh and main- th 
tain the body for ſome time when food is want- pa 
ing, ſerving as fuel to preſerve and continue the pl: 


natural heat of the blood which requires an oily G: 
or ſulphurous pabulum as well as fire. Hence u- 

n long abſtinence and faſting the body grows 
4 ence alſo ſome beaſts, as the marmotta, 
or mus agpinus, a creature as big or bigger than of 
a rabbit, which abſconds all winter, doth. (as 

| Hildanus tells us) live upon its own fat; for in fre 
the autumn, when it ſhuts itfelf up in its hole his 
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(which it digs with its feet like a rabbit, making 
a neſt with 7 A ſtraw to lodge itſelf warm) it 
is very fat; [ ildanus took out above a pound 
and an half of fat between the ſkin and muſcles, 
and a pound out of the abdomen | but on the con- 
trary, in the ſpring-time, when it comes forth a- 
gain, very lean, as the hunters experience in 
thoſe they then take. 3. The internal fat ſerves 
for the defence and ſecurity of the veſſels, that 
they might lye ſoft, and be fafely conveyed in 
their paſſage, wherefore it is eſpecially gathered 
about them. 

By what pores, or paſſages, or veſlels, the fat 
is ſeparated from the blood when it is redundant, 
and again abſorbed into it when it is deficient, is 
a matter of curious inquiry, and worthy to be 
induſtriouſly ſought out by the moſt ſagacious 
and dextrous anatomiſts. The veſfels whereinto 
it is received, and wherein contained, are by the 
microſcope detected to be bladders, and thoſe 
doubtleſs perforated and pervious one into ano- 
ther; and though for their exceſſive ſubtility and 
thinneſs they appear not in a lean body, yet ſeem 
to have been primitively formed and provided by 
nature to receive the fat upon occalion. Why 
the fat is collected chiefly about ſome particular 
parts and veſſels, and not others; as for exam- 
ple, the reins and the caul, I eaſily conſent with 
Galen and others the reaſon to be, the cheriſhi 
and keeping warm of thoſe parts upon whi 
ſuch veſlels are ſpread; fo the caul ſerves for 
warming the lower belly, like an apron or piece 
of woolen cloth. Hence a certain gladiator, 
whoſe caul Galen cut out, was fo liable to ſuffer 
from the cold, that he was conſtrained to keep 
his betty conſtantly covered with wool ; for the 
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inteſtines containing a great deal of food, there 
to undergo its laſt concoction, and no veſſels of 
blood penetrating it, and flowing through it to 
Keep it warm, they had need be defended from 
the injuries of the external air by outward co- 
verings. Why there ſhould be fuch copious fat 
thered about the reins to incloſe them, is not 
75 eaſy to diſcern, but ſurely there is a great and 
conſtant heat required there, for the ſeparation 
of the urine from the blood, the conſtant ſepara- 
tion and excretion whereof is neceſſary for the 
preſervation of life; and we ſee, if the blood be 
in any degree chilled, the ſecretion of urine is in 
a great meaſure ſtopt, and the ſerum caſt upon 
the glandules of the mouth and throat; and if the 
blood be extraordinarily heated by exerciſe or 
otherwiſe, it caſts off its ſerum plentifully by 
tweat, which may be effected by the ſwift motion 
of the blood through the glandules of the ſkin, 
where its plentiful] ſtreams being ſtrengthened and 
conſtipated into a liquor, force their way thro” 
thoſe emunctories, which at other times tranſmit 
only inſenſible vapours. Some ſuch effects may be 
wrought upon the blood by the heat of the kid- 
neys. Certain it is that the humours excerned 
by ſwear, and urine, are near a-kin, if not the 
fame; and therefore it is worthy the conſidera- 
tion, whether there might not be ſome uſe made of 
fweating in a ſuppreſſion of urine. But I digreſs 
too far. 
I fhall only add to this particular, that becauſe 
the defign of nature in collecting fat in theſe pla- 
ces is for the fore-mentioned uſe, it hath for the 
effecting thereof fitted the veſſels there with pores 


or pages proper for the ſeparation and trant- 
| it, at CRT 


r 


mals is admirably 
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I ſhould now eed to treat of the genera- 
tion and fenmciins of the foetus in the womb, 
but that is a ſubject too difficult for me to handle, 
the body of man and other animals being formed 
in the dark receſſes of the matrix, or, as the 
Pſalmiſt phraſes it, Pfalm cxxxix. 14. Made in 
ſecret, and curiouſly wrought in the low 2 
of the earth. This work is fo admirable and 


. accountable, that neither the atheiſts, nor mes _ 


chanical philoſophers have attempted to declare 
the manner and proceſs of it, but have (as I no- 
ted before) very cautiouſly and ly broke 
off their ſyſtems of natural philoſophy here, and 
left this point untouched; and thoſe accounts 
which ſome of them have atrempred to give of the 
formation of a few of the parts, are ſo exceſſive- 
ly abſurd and ridiculous, that they need no other 
confutation than ha, ha, he. And I have already 
further ſhewn, that to me it ſeems impoſſible that 


matter divided into as minute and fnbtile parts as 


you will or can imagine, and thoſe moved ac- 
cording to what catholic laws foever can be de- 
viſed, thould without the prefidency and direction 
of ſome intelligent agent, by the mere agitation 
of a gentle heat, run itſelf into ſuch a curious 
machine as the of man is. 

Vet mult it be confeſſed, that the ſeed of ani- 
nalified to be faſhioned and 
formed by the ic nature into an organical 
body, containing the principles or component 
particles of all the feveral * =o 
thereof ; for indeed every part of the body feems 
to club and contribute to # on ſeed, elſe why ſhould 
parents that are born blind or deaf or that want 
a finger or any other part, or have one ſuperflu- 
and; foinetimes generate children that have the 
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ſame defects, or imperfections; and yet {which 

is wonderful) nothing of the body or groſſer mat- 

ter of the ſeed comes near the firſt principle of 

the | foetus, or in ſome ſo much as enters the 

womb, but only ſome contagious vapour or ſub- 

tile effluviums thereof, which ſeems to animate 

the gemma or cicatricula of the egg contained in 

the female ovary before it paſſes through the tubes 

or cornua into the uterus. How far the animal-- 
cules obſerved in the feed of the males may con- 

tribute to generation, I leave to the more ſaga- 
cious philoſophers to inquire, and ſhall here con- 
tent myſelf with coy as, ag" reader to the ſe- 
veral letters publithed by Mr Lewenboek. 

But to what ſhall we attribute the foetus, its 
likeneſs to the parents, or omitting them, to 
the precedent progenitors; as I have obſerved, 
ſome parents that have been both black haired, 
to have generated moſt red haired children; be- 
cauſe their anceſtors hair hath been of that co- 
lour? Or why are twins fo often extremely a- 
like? Whether is this owing to tte efficient, or 
to the matter? 

Thoſe effluvia we ſpeak of in the male ſeed, as 
ſubtile as they are, yet have they a great if not 
the greateſt ſtroke in generation, as is clearly de- 
monftrable in a nuule, which doth more reſemble 
the male parent, that is, the aſs, than the female 
or horſe. But now, why ſuch different ſpecies 
ſhould not only mingle together, but alſo gene- 
rate an avimal, and yet that that hy bridous produc- 
tion ſhould not again generate, and ſo a new race 
be carried on, but nature ſhould ſtop here, and 
proceed no further, is to me a myſtery, and un- 
accountable. 


One thing relating to generation I cannot 
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omit; that is, the conſtruction of a ſet of tem 

rary parts (like ſcaffolds in a building) to ſerve a 
preſent end, which are afterwards laid aſide, af- 
ford a ſtrong argument of counſel and delign. 
Now for the uſe of the young during its inclo- 
ſure in the womb there are ſeveral parts formed, 
as the membranes inveloping it, called the fecun- 
dines, the umbilical veſlels, one vein, and two 
arteries ; the urachus, to convey the urine out 
of the bladder, and the placenta utcrina; part 


whereof fall away at the birth, as the ſecundines 


and placenta ; others degenerate into ligaments, 
as the urachus and part ot the umbilical vein ; 
beſides which, Near 1 the foetus during its abode 
in the womb hath no ute of reipiration by the 
lungs, the blood doth not all, I may fay, not the 
greateſt part of it, flow through them, but there 
are two paſſages or channels contrived, one cal- 
led the foramen ovale, by which part of the blood 
brought by the vena cava paſſeth immediately in- 
to the left ventricle of the heart, without enter- 
ing the right at all ; the other is a large arterial 
channel paſling from the pulmonary artery imme- 
diately into the a5rta, or great artery, which 
licewiſe derives part of the blood thither, with- 
out running at all into the lungs; theſe two are 
cloſed up ſoon after the child is born, when ir 
breathes no more (as I may fo ſay) by the placen- 
ta uterina, but reſpiration by the lungs is need- 
ful for it. It is here to be noted, that though 
the lungs be formed ſo ſoon as the other parts, 
yet during the abode of the fo-tus in the womb 
they ly by as uſeleſs. In like manner I have 
obſerved, that in ruminating creatures the three 
foremoſt ſtomachs, not only during the conti- 


nuance of the young in the womb, but fo long 
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as it is fed with milk, are unemployed and uſe- 
leſs, the milk paſſing immediately into the fourth. 
Another obtervation I ſhall add conceruing ge- 
neration, which is of ſome moment, becauſe it 
takes away ſome conceſſions of naturaliſts that 
give countenance to the atheiſts fiftitious and ridi- 
culuvus account of the firſt production of mankind 
and other animals, viz. That all forts of inſects, 
yea, and ſome quadrupeds too, as irogs and 
mice, are produced ſpantaneouſly. My obſerva- 
tion and mation is, that there is no ſuch thing 
in nature as equivocal or ſpontaneous generation, 
but that all animals, as well ſmall as great, not 
excluding the vileſt and moſt contemptible in- 
ſect, are generated by animal parents of the ſame 
ſpecies with themſelves : that noble Italian vir- 
tuoſo Franciſco Redi having experimented, that 
no putrified fleſh (which one would think were the 
molt likely of any thing) will of itſelf, if all in- 
ſects be carefully kept from it, produce any. The 
fame experiment, I remember Dr Wilkins, 
late Biſhop of Cheſter, told me had been made 
by ſome of the Royal Society. No inſtance 
agz'nſt this opinion duth ſo much puzzle me 
as worms bred in the inteſtines of man, and 
other animals. But ſeeing the round worms 
do manifeſtly generate, and probably the o- 
ther kinds too, it is likely they come originally 
from ſeed, which, how it was brought into the 
ts, may afterwards ——— be diſcovered. 
. I am inclinable to believe, that all 
plants too, that themſelves produce ſeed (which 
are all but ſome very imperfect ones, which ſcarce 
deſerve the name of plants) come of ſeed them- 
ſelves. For the great naturaliſt Malpighius, to 
make experiment whether earth would of itſelf 
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forth ts, took ſome purpoſely digged out 
Pr deep — and put it into a glaſs veſſel, the 
top whereof he covered with ſilk many times 
doubled, and ſtrained over it, which would ad- 
mit the water and air to paſs through, but ex- 
clude the leaſt ſeed that might be wafted by the 
wind; the event was, that no plant at all fpring 
up in it. Nor need we wender how in a ditch, 
bank, or 4 * newly digged, or in the fen- 
banks in the iſle of Ely, muſtard ſhould abun- 
dantly ſpring up, where in the memory of man 
none hath been known to grow, for it might 
come of teed which had lain there for more than 
a man's age, ſome of the ancients mentioning 
ſome ſeeds that retain their fecundity forty years; 
and I have found in a paper received from a 
friend, but whom I have forgotten, that melon- 


ſeeds, after thirty years, are beſt for raiſing of 


melons. As for the muſtard that ſprung up in 
the iſle of Ely, though there had never been any 
in that country, yet might it have been brought 
down in the channels by the floods, and fo being 
thrown upon the banks together with the earth, 
might germinate and grow there. | 
And indeed a ſpontaneous generation of ani- 
mals and plants, upon due examination, will be 
found to be nothing leſs than a creation of them; 
for after the matter was made, and the fea and 
dry land ſeparated, how is the creation of plants 
and animals deſcribed, but by a commanding, 
that is, effectually cauſing the waters and earth 
to produce their ſeveral kinds without any ſeed ? 
Now creation being the work of Omnipotency, 
and incommunicable to any creature, it muſt be 
beyond the power of nature or natural agents 
to produce thi ma a And as for 
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God Almighty, he is ſaid to have reſted from his 
work of creation after the ſeventh day. But if 
there be any ſpontaneous generation, there was 
nothing done at the creation, but what is daily 
done; for the earth and water produced animals 
then without ſ2ed, and fo they do ftill. 

Becauſe ſome, I underitand, have been offend- 
ed at my confident demial of all ſpontaneous ge- 
neration, accounting it too bold and groundlets, 
I thall a little enlarge upon it, and give my rea- 
ſons, in order to their ſr taction, 

firſt, hen, | fay, tick a ſpontaneous gene- 
ration ſeems to me to be nothing lets than a 
creation; for creation being not only a produc- 
tion of a thing out of nothing, but alfo ont of 
indiſpoled matter, as may be clearly inferred 
from the ſcripture, and is agreed by all divines, 
this ſpontaneous generation being tuch a produc- 
tion, wherein doth it diifer from creation? Ur 
what did God Almighty do at the firſt creation of 
animals and plants more than what (if this be true) 
we ſee every day done? To me, I mult confets, 
it ſeems almoft demonſtrable, that whatever a- 
gent can introduce a form into indiſpoſed matter, 
6: diſpoſe the matter in an inſtant, muſt be ſu- 

rior to any natural one, not to lay omnipotent. 

Secondly, Thoſe who have with the greateſt di- 
ligence and application conſidered and fearched 
into this matter, as thoſe eminent virtuoſi, Mar- 
cellus Malpig'tius, Franciſcus Redi, John Swam- 
merdam, Lewenhoek, and many others, are un- 
animouſly of this opinion, fave that Franciſcus 
Redi, would except fuch infects as are bred in 
galls, and ſome other excreſcencies of plants. 
Now their authority weighs wore with me, than 
the general vogue, or the concurrent ſuffrages of 
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a thouſand others, who never examined the thing 
fo carefully and circumtpectly as they have done, 
but run away with the cry of the common herd 
of philoſophers. 
Firſt of all, Dr Swammerdam, who hath been, 
to the beit purpoſe of any man I know of, buſied 
in ſearching out and obſerving the nature of all 
inſects in general; all in general I fav, for as to 
one particular inſect, to wit, the filk-worm, I 
muſt except Signior Malpighi; and to one genus 
of them, to wit, ſpiders, Dr Liſter in his gene- 
ral hiſtory of infects, written in Low Dutch, and 
tranſlated into French, p. 47. hath theſe words, 
Nous diſans qu'il ne [e fait dans toute la naturae 
aucune generation par accident, & c.“ We affirm 
« that there is not in all nature any accidental 
for ſpontaneous | generation, but all come by 
« propagation; wherein chance hath not the leaſt 
part or intereſt.” And in p. 15g. ſpeaking of 
the generation of infects out of plants, in con- 
tradiction I ſuppoſe to Signior Redi, he faich, 
News crayons abſolument, &. We do abſolute- 
ly believe, that it is not poſſible to prove by ex- 
perience that any inſects are engendered out 
of plants; but on the contrary, we are very 
« well informed and aſſured that theſe little ani - 
mals are not ſhut up in or incloſed there for 
« any other reaſon than to draw thence their 
* nouriſhment.” It is true indeed, that by a 
certain, conſtant, and immutable order of nature, 
we fee many ſorts of inſects afixed to particular 
ſpecies of plants and fruits, to which the reipec- 
tive kinds faſten themlelves as it were by inſtinct; 
but we are to know, that they all come of the 
ſeed of animalcules of their own kind, that were 
before laid there ; for thele inſets do thruſt their 
2 2 
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ſeed or ſo deep inte the plants, that they 


come to be afterwards as it were united with 
them, and the aperture or orifice by which they 
entered, quite cloſed up and obliterated, the eggs 
being hatched and nouriſhed within. We have 
often found the eygs of infects ſo deeply funk in- 
to the tender buds of trees, that without hurt- 
ing of them it was impoſſible to draw them out. 
Many inſtances he produces in feveral forts of 
inſets making their way into plants, which, tho? 
they be well worth the reading, are too long to 
tranſcribe. 


Secondly, That great and ſagacious naturaliſt, 


and moſt accurate examiner of theſe things, Sig- 
nior Malpighi, in his treatiſe of gails, under which 
name he comprehends all preternatural and mor- 
boſe tumours and excreſcencies of plants, doth 
demonſtrate in particular, that all fuch warts, 
tumours and excreſcencies, where any inſects are 
found, are excited or raiſed up either by ſome 
venenoſe liquor, which together with their eggs 
ſuch inſets ſhed upon the leaves, or buds, or 
fruits of plants, or boring with their terebrz, 
inſtill into the very pulp of fuch buds or fruits; 
or by the contagious vapour of the very eggs 
themſelves, producing a mortification or ſydera- 
rion in the parts of plants on which they are 
laid ; or laſtly, by the grubs or maggots hatch- 
ed of the egos laid there, making their way with 
their teeth into the bud-, leaves, or fruit, or e- 
ven the wood itſelf of ſuch plants on which their 
2 were laid. So that at the laſt he concludes : 

unt itaque galls et reliqui plantarum tumores 
morboſie excreſcentis, vi depaſtti ovi a turbata 
plantarum compage, et vitiato bumorum motu ex- 
citate, quibus inclu/a ova et animalcula velut in 
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uter) foventur et augentur, donec vianifeſtatis fir- 
mati/que propriis partibus, quaſe exoriantur nova 
exoptantia auram. % We conclude therefore, 
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that gails, and other tumours of plants, are 
noching elſe but morboſe excreſcencies, raiſed 
up by the force of the eggs there laid, diſturb- 
ing the vegetacion and temver of the plants, 
aud perverting the motion of their hamours 
and juices; wherein the incloſed eggs and ani- 
malcules are chcriized, nouriſſied, and aug- 
mented, till their proper parts being manifet- 
ted, explicaced, and hardened or ſtrengthened. 
they are as it were new born, affectiug tv 
come forth into the open air.“ In the * 


ch treatiſe he deſcribes the tollow inſtrument (ere. 
ai bra he calls it, aud we may Englih it Piercer) 
th wherewith many flies are provided, proceeding 
= trom the wo:ub, with which they perforate the 
re [| teguments of leaves, fruits, or buds, and thro” 
= the hollow of it inject their eggs into the holes, 
gs or wounds which they have nde, where in pro- 
or ceſs of time they are hitch and nouriſhed. This 
he beheld one of hee infects doing with his own 
, = «> 
$3 eyes in the bud of an oak; the manner whereof 
g he deſcribes, page 47. which I hall not tranſ- 
4 cribe, only take notice, that when he had taken 
* of the intect, he found in the lea, very little 
1 and diaphanous eggs, exactly like to thoſe which 
ill yet remained in the tubes of the fly's womb. He 
e- adds further, tha: it s probabie the there may 
iy be eggs hidden in divers parts o plants, where- 
_ of no tootitep doth vutwardly appear, but the 
"es lants remains as entire and thrives as well as 
ita it there were no infect there; nay, chat ſome 
ex- may be hidden and cheriſhed in dry places (not 


* wanting any humour to feed chem) as in iear-waod, 
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yea. in earthen velſels, and marbles themſelves - 
Indeed to me it ſeems unreafonable that plants, 
being of @ lower form or order of being, ſhould 
roduce an mis; for eitzerthey muſt do it out of 
indiipoſed matter. ana then ſuch production would 
amount to a creation, or elie they muit pre- 
re a fit matter, which is to act beyond their 
ength, there being required to the preparation of 
the !perm of animals a great apparatus of veſ- 
ſels, aud many ſecretions, concoctions, reflections 
digeſtions, and circulations of the matter, before 
it can be rectified and exalted into fo noble a li- 
quor ; and beſides, there muſt be an egg too; 
tor we know ex ov omnia ; to the perfection 
whereof there are as many veſlels and as long a 
roceſs required. Now in plants there are no 
ſuch veſſels, and conſequently no fuch preparation 
of eggs or ſperm, which are the neceſſary prin- 
ciples of animals. 
Thirdly, That worthy author of our own coun- 


try, I mean, Dr Liſter, in his notes upon Geo- 


dartius Inſect. Numb. 16. p. 47. hath theſe words: 
Non enim inducor ut credam, hoc, vel aliud quod- 
vis animal, modo quodam ſpontanec e planta pro- 
duci, et alii cauſs cuicunque originem ſuam debere 
quam parenti animati ; i. e. I cannot be per- 
* ſuaded or induced to believe, that this, or any 


other animal, is (or can be) produced out of a 
plant in a ſpontaneous manner, or doth owe 
ns original to any other cauſe whatever, than 


* an animal parent of its own kind.” And m 
his third note upon Inſect. Numb. 49. theſe 

<uoatt -fpontaneam eruce hujus alicrumque infec 
trum generationem, pro parte negativa jam ſen 
tentiam meam tradidi, ce. As to the ſponta 


| * neous generation of this eruca, and other in 
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ſects, I have already delivered my opinion for 
the negative. This is moſt certain, that theſe 
coſſi are produced of eggs laid by animal pa- 
rents: it is alto alike clear, that theſe diminu- 
tive caterpillars are able by degrees to pierce. 
or bore their way into a tree; which very 
ſmall holes, after they are fully entered, do 
perchance grow together, and quite diſappear, 
at leaſt become ſo ſmall, that they are not to 
be diſcerned, unleſs by Lynceus's eyes. Add 
moreover, that perchance they undergo no 
transformation, but continue under the viz- 
za-d of | erucz] caterpillars for many years 
which doth very well accord with my obſerva- 
tions. Moreover, that this caterpillar [ eruca] _ 
is propagated by animal parents, to wit, but- 
terflies, after the common origination of all 
caterpillars.” In all this I fully conſent with 
the doctor, only crave leave to differ in his attri- 
buting to them the name of coili : which were ac- 
counted by the ancients a delicate moriel, and 
fed for the table; for I take thoſe to have been 
the hexapods, from which the greater fort of 
beetles come; for that that fort of hexapods are 
at this day eaten in our American plantations, as 
I am informed by my good friend Dr Hans Slo- 
ane, who allo preſented me with a glaſs of them 
preſerved in _ of wine. | 
Having lately had an opportunity more curi- 
oully to view and examine the great fleſh- colour - 
ed, thin haired Englith caterpillar, (which is fo 
like that ſent me by Dr Sloane, that it differs 
little but in magnitude, which may be owing to 
the climate) I obierved that it had a power of 
drawing its eight hindlegs or ſtumps ſo far up in 
its body that they did altogether diſappear, ſs 
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that the creature ſeemed to want them, and of 
thruſting them out again at pleaſure; whereupon 
I conjectured, that that infect of Jamaica ſent me 
by the doctor (which I took to be the coſſus or 
hexapod, previous to ſome large beetle) had like- 
wiſe the ſame power of drawing up its hind legs, 
fo that though to appearance it wanted them, 
yet really it did not fo, but had only drawn them 
up and hid them in its body when it was immer- 
ſed in the ſpirit of wine, and conſequently was 
not the hexapod of a beetle, but an eruca, like 
to, or indeed ipecifically rhe ſame with that of 
our own country by me obſerved; and being ęa- 
ten at this day by the inhabitants of Jamaica, is 
in all lkeltithood the fame with the coſſus of the 
ancient Romans, which was fed for the table, as 
Pliny aſſures us; etpecially if we conſider, that 
Dr Liſter found this eruca in the body of an oak 
newly cut down and ſawed in pieces; on which 
tree Pliny ſaith they feed. Thus much I thought 
fit to add to Dr Liſter, and do the truch right, 
by retracting my former conjecture concerning 
the coſſi. 

3. My third argument againſt ſpontaneous ge- 
neration is, becauſe there are no arguments or 
experiments which the patrons of it do or can 
produce, which do clearly evince it. For the 
general and vulgar opinion that the he:ds of chil- 
dren, or the bodies of thoſe that do not change 
their linen, but wear thic Wluch is ſweaty and 
fordid, breeds lice ; © chat cheele of itſelf breeds 
mites or maggzot; { deny, aud look upon it as 
a great error and miſtabe; and do afirm, that 
all ſuch creatures are b:cd of eggs laid in tuch 
fordid places by ome wandering loute, or mite, 
or muggot ; for ſuch places being moli proper for 
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the hatching and exc 1:!;-:: e their eggs, and for 
the, maintenance of en yourg, nature hath 
endued them with a wound ful acuteneſs of ſcent 
and fagacity, whereby they can, though far diſ- 
tant, find out and make towards them; and even 
lice and mites themſelves, as {low as chey ſeem to 
be, can, to my knowledge, in nv long time, 
march a conſiderable way to find out a conveni- 
ent harbour for themſelves. 

Here, by the bye, I cannot but look the 
ftrange inſtinct of this noiſome and nine 
creature a louſe, of ſearching out foul and naſty 
clothes to harbour and br in, as an effect of 
divine providence, deſigned to deter men and 
women from flattiſnneſs and ſordidneſs, and to 

rovoke them to cleanlineſs and neatneſs. God 
Pim elf hateth uncleanlineſs, and turns away from 
It, as appears by Deut. xxiii. 12, 13, 14 But 
if God requires and is pleaſed with bodily clean- 
lineſs, much more is he fo with the pureneſs of 
the mind. Bleſſed are the pure in heart, for they 
ſhall fee God, Matth. v. wo. 

As for the generation of inſects out of putrid 
matter, the experiments of Franciſcus Redi, and 
ſome of our own virtuoſi, give me ſufficient rea- 
ſon to reject it. I did but juſt now mention the 
quick ſcent that inſects have, and the great ſaga- 
city in finding out a proper and conveniert har- 
bour or matrix to cheriſh and hatch their 


and feed their young; they are ſo acted and di- 


rected by nature, as to caſt their eggs in ſuch 
places as are moſt accommodated for the exclu- 
lion of their young, and where there is food 
ready for them as ſoon as they be hatched; nay, 
it is a very hard matter to keep off ſuch infects 


from ſhedding their ſeed in ſuch proper places. 
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„ ladeed if an inſet may be thus equivocally ge- 
„ nerated, why not ſometimes a bird, a quadru- 
« ped, a man or even an univerfſe? Or, why no 
© new ſpecies of animals now and then?“ as my 
learned friend Dr Fancred Robinſon very well 
argues in his letters: „ for there is as much art 
„ ſhewn in the formation of thoſe as of theſe.” 


A fourth and moſt effectual argument againſt 


ſpontancous gencration is, that there are no new 
ſpecies produced, which would certainly now and 
then, nay, very often happen were there any 
. fuch thing; for in ſuch pretended generations, 
the generant or active principle is ſuppoſed to be 
the ſun, which being an inanimate body cannot 
act otherwiſe than by his heat, which heat can 
only put the par icles of the paſſive principle into 
motion; the paſſive principle is putrid matter, 
the particles whereof cannot be conceived to dif- 
fer in any thing but figure, magnitude and gra- 
vity ; now the heat 28 theſe particles in mo- 
tion, may indeed gather together thoſe which are 
homogeneous, or of the ſame nature, and =_— 
rate thoſe that are heterogeneous, or of a ditter- 
ent, but that it ſhould ſo ſituate, place and con- 
nect them as we ſee in the bodies of animals, is 
altogether inconceivable; which if it could, yet 
that it ſhould always run thein into tuch a ma- 
chine as is already extant, and not often into 
ſome new-faſhioned one, ſuch as was never ſeen 
before, no reaſon can be aſſigned or imagined. 
This the Epicurean poet Lucretius was to ſenſi- 
ble of, that he ſaw a neceſſicy of granting ſeeds 
or principles to determine the ſpecies. For (ſaith 


he) if all forts of principles could be connected, 


ulis fieri portenta videres, 
Semiferas hominum ſpecierexiſtere, et altos 
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Interdum ramos egigni corpore vivo ; 
Multague connecti terreſtria membra marinas ; 
Tum flammam retro ſpirantes ore chimaeras 
Paſcere naturam per terras omni parenteis 
Quorum nil fieri manifeſt um eſt, ommia quando 
Seminibus certis, certa genetrice, rreata 
Conſervare genus creſcentia poſſe videmus &c. 


That is, Thence would riſe 
Vaſt monſters, nature's great abſurdiries ; 
Something halt beaft, kalt man, and fome would 
Tall trees above, and animals below [ grow 
Some join'd of fiſh and beaſts, and every where 
Frightful chimera's breathing flames appear, 
But fince we fee no ſuch, and things arite 
From certain feeds, of certain thape and ſize, 
And keep their kind as they increale and grow, 
There's tome fix'd reaſon why it thould be fo. 


The raining of frogs, and their generation in 
the clouds, though it may be atrefted by many 
and great autiiors, I lock upon as utterly falſe 
and ridiculous; it ſeems to me no more likely 
that ſrogs ſhould be engendered in the clouds, 
than Spanith pennets begotten by the wind, fur 
that hach good authors tou ; aud be that can 
ſwallow the raining of frogs, hath wade a fair 
ſtep towards believing tuat it may rain calves 
alto, for we read that one fell out of the clouds 
in Avicen's time; nor do they much heip the mat- 
ter, who ſay, that thoſe frogs that appcar tome- 
times in great nwult!tudes after a fler, are not 
indeed eugendered in the clond:. it congulared 
of a certain fort of duſt commized and ferment- 
ed with rain water; to which hy pocheſis Fro- 
mondus adheres. 
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But let us a little conſider the generation of 
frogs in a natural way. 1. There are two dif- 
ferent ſexes, which muſt concur to their gene- 
ration. 2. There is both a great apparatus of 
ſpermatic veſſels, wherein the nobler and more 
ſpiritous part of the blood by many digeſtions, 
concoctions, reflections, and circulations exalted 
into that generous l.quor we call! {perm ; and 
likewiſe for the preparing of the eg;s. 3. There 
muſt be a copulation of the ſexes, which I rather 
mention, becauſe it is the molt remarkable in this 
that ever I obſerved in any awmal ; for they con- 
tinue in camplexi verereo at leaſt a month inde- 
finitely, the male all chat while reſting on the 
back of the female, clipping and embracing her 
with his legs ab-uc the neck and body, and hold- 
ing her fo faſt, that if you take him out of the 
water he will racher bear her whole weight than 
let her go; this I obſerved in a couple kept on 

rpoſe in a veſſel o: water by my learned and 
worthy friend Mr john Nid, Fellow ot Trinty- 
college, long ſince deceated ; after this the ſpawn 
muſt be caſt into water, where the eggs ly in the 
midft of a copious jelly, which ferves them for 
their firſt nouriſhment for a confiderable while; 
and at laſt the reſult of all is not a perfect frog. 
but a tadpole. without any feet, and having a 
long tail to twim withal ; in which form it con- 
tinues a long time, till the limbs be grown out 
and the tail fallen away, before it arrives at the 
perfection of a frog. 

Now if frogs can be generated ſpontaneouſly 
in the clouds out of vapour, or upon the earth 
out of duſt and rain-water, what needs all this 
ado? To what pupoſe is there tuch an apparatus 
of vellels for elaboration of the ſperm and 
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eggs ? ſuch a tedious proceſs of generation and 
nutrition ? This is but an idle pomp; the fun 
(for he is ſuppoſed to be the equivocal generant 
or efficient by theſe philoſophers) could have diſ- 
patched the buſineſs in a trice ; give him but a 
little vapour, or a little dry duſt or rain-water, 
he will produce you a quick frog, nay, a whole 
army of them, perfectly formed, and fit for all 
the functions of life, in three minutes, nay, in 
the hundredth part of one minute, elſe muſt ſome 
of thoſe frogs that were generated in the clouds 
fall down half formed and imperfect, which TI 
never heard they did; and the procefs of gene- 
ration have been obferved in the production of 
frogs out of duſt and rain-water, which no man 
ever pretended ro mark or diſcern. But that 
there can be no frogs generated in the clouds, 
may be further made appear, 1. From the ex- 
treme cold of the middle region of the air, where 
the vapours are turned intò clouds, which is not 
at all propitious to generation; for did not ſo 
great men as Ariſtotle and Eraimus report it, I 
could hardly be induced to believe that there 
could be one ſpecies of infects generated in ſnow. 
2. Becauſe if there were any animals engendered 
in the clouds, they muſt needs be maimed and 
daſhed in pieces by the fall, at leaſt ſuch as fell 
by the high ways, and upon the roofs of houſes ; 
whereas we read not of any ſuch broken or im- 
perfect \ os found any where. This laſt argu- 
ment was tufficient to drive off the learned Fro- 
mondus from the belief of their generation in 
the clouds; but the matter of fact he takes for 
ranted, I mean, the ſpontaneous generation of 
— out of duſt and rain- water, from an obſer- 
vation or experiment = his own at the gates of 
a 
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Tournay in Flanders, to the fight of which ſpec- 
tacle he called his frieads who were there preſent, 


that they might admire it with him. A ſudden 
<« ſhower (faith he) falling upon the very dry 
6 duſt, there ſuddenly appeared fuch an army of 
« little frogs, leaping x (20 every where upon 
« the dry land, that there was almoſt nothing elſe 
« to be ſeen; they were alſo of one magnitude 
« and colour; neither did it appear out of what 
« lurking places (/atibula) ſo many myriads could 
« creep out, and ſuddenly diſcover themſelves u- 
pon the dry and duſty ſoil, which they hate,” 
But faving the reverence due to ſo great a man, 
I doubt not but they did all creep out of their 
holes and coverts, invited by the agreeable va- 
pour of the rain-water ; this, however unlikely 
it may ſeem, is a thouſand times more probable 
than their inſtantaneous and undiſcernible gene- 
ration out of a little dry duſt and rain- water, 
which alſo eannot have any time to mix and fer- 
ment together, which is the hy potheſis he adheres 
to; nay, I affirm, that it is not at all improba- 
ble; for he that ſhall walk out in ſummer nights 
when it begins to grow dark, may obſerve fuch 
a multitude of great toads and frogs crawling a- 
bout in the high ways, paths, and avenues, to 
houſes, yards, and walks of gardens and orch- 
ards, that he will wonder whence they came or 
where. they are lurked all the winter and all the 
day time, for that then it is a rare thing to find 
one. 

To which add, that in fuch frogs as we are 
ſpeaking of, Monſieur Perault hath upon diſſec- 
tion often found the ſtomach full of meat, and 
the inteſtines of excrement ; whence he juſtly 
concludes, + That they were not then firſt form 
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« ed, but only appeared of a ſudden, which is 
© no great wonder, ſince upon a ſhower after a 
« drought, earth-worms and land-ſnails innume- 
rable come out of their lurking places in like 
„% manner.” 

In confirmation of what I have bere written a- 
gainſt the ſpontaneous generation of frogs, ei- 
ther in the clouds out of vapour, or on the earth 
out of duſt and rain-water commixed, endeavour- 
ing to prove by force of argument that there is 
no ſuch thing, T have lately received from my 
learned and ingenious friend Mr William Der- 
ham, rector of Upminiter, near Rumford in Eſ- 
ſex, a relation . to that of Fromondus, 
concerning the ſudden appearance of a vaſt num- 
ber of frogs, after a ſhower or two of rain, 
marching croſs a {andy way, that before the rain 
was very duſty, and giving an account where, in 
all likelihood,- they were generated by animal 
parents, of their own kind, and whence they 
did proceed. 'The whole narrative I ſhall give 
the reader in his own words. 

«© Some years ago, as I was riding forth one 
« afternoon in Berks, I happened upon a prodi- 
« gious multitude creeping croſs the way; it 
« was a ſandy foil, and the way had been full of 
« duſt, by reaſon of a dry ſeaſon that then was ; 
% but an hour or two before, a refreſhing fra- 
« grant ſhower or two of rain had laid the duft ; 
« whereupon what I had heard or read of the 
« raining of frogs, immediately came to my 


thoughts, as it eaſily might do, there being 

„probably as good reaſon then for me, as I be- 

* — any ever had before, to conclude that 

e theſe came from the clouds, or were inſtan- 

e taneouſly n but being prepoſſeſſed 
: a 2 : 
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«« with the contrary opinion, viz. that there was 
no equivocal generation, I was very curious in 
„ inquiring whence this valt colony might pro- 
© bably come; and upon ſearching I found two 
or three acres of land covered with this black 
<« regiment, and that they all marched the fame way 
towards ſome woods, ditches, and ſuch like cool 
* places in their front, and from large ponds in 
« their rear; I traced them backwards even to 
the very fide of one of the ponds; theſe ponds 
« in ſpawning-time always uſed to abound much 
with frogs, whoſe croaking I have heard at a 
« con{iderable diſtance; and a great deal of ſpawn 
© I have found there. 

From theſe circumſtances I concluded that 
« this vaſt colony was bred in thoſe ponds, from 
e whenceward they ſteered their courſe; that af- 
« ter their incubation (if L may fo call it) or 
& hatching by the fun, and their having palled 
their tadpole ſtate, they had lived (till that 
time of their migration) in the waters, or ra- 
« ther on the ſhore, among the flags, ruſhes, and 
long graſs ; but now being invited out by the 
« refreſhing ſhowers, then newly fallen, which 
* made the earth cool and moiſt for their march, 
that they left their old /atibula, where perhaps 
they had devoured all their proper food, and 
+ were now in purſuit of food or a more conve- 
« nient habitation. 

This I think not only reaſonable to be con- 
cluded, but withal fo eaſy to have been diſco- 
« vered by any inquiſitive obſerver, who in for- 


© mer times met with the like 1 that 


L cannot but admire that ſuch fagacious philo- 
« ſophers as Ariſtotle, Pliny, and many others 
ſince ſhould ever imagine frogs to fall from 
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* 
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e the clouds, or be any way inſtantaneouſly or 

© ſpontaneouſly generated, eſpecially confider- 
ing how openly they act their coition, produce 
+ ſpawn, this ſpawn tadpoles, and tadpoles 


and other papillos, an uniform regular gene- 
ration was very obvious, which is an ar 

ment to me of a ſtrange prepoſſeſſion of fancy 
in the ages ſince Ariſtotle, not to ſay of care- 


„e leſsneſs and floth.” So far Mr Denham. 


In like manner, doubtleſs, Fromondus, had 
he made a diligent ſearch, might have found out 
the place where thofe myriads of frogs, obſer ved 
by hum about the gates of Tournay, were gene- 
rated and whence they did proceed. 

As for the worms and other animals bred in 
the inteſtines of man and beaſt, I have declared 
myſelf not to be fatisfied of the ways and means 
how their ſeeds come to be conveyed into thoſe 
places, but yet that their generation is analogous 
to that of other creatures of thoſe kinds, I doubt 
not; the conſtancy to their ſpecies, their exact 
agreement and perpetual ſimilitude in the ſhape 
and figure of their bodies gnd all the parts, their 
copfiſtence, temper, motion, and other acci- 
cents, are to me little leſs than a demonſtration 
thaF they are not the effects of chance, but the 
products of a ſettled and ſpermatic principle; I 
am at preſent, till better informed, of. opinion, 
that their eggs are ſwallowed with the meat we 
eat; and lam the rather induced to think ſo, be- 


cauſe children in their firſt infancy, and as long 


as they are conſtantly confined to a milk diet, are - 
ſeldom troubled with them. 


Aa 3 
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Alfler this was written I received a letter from 
my often remembered ingenious friend Dr Tan- 
cred Robinſon referring to this matter, part 
whereof [I ſhall tranſcribe, as being very perti- 
nent, inſtructive, and conſonant to my own 
thoughts. I think it may be proved, that the 
„ yaſt variety of worms found in almoſt all the 
parts of different animals, as well terreſtrial 
« as aquatic, are taken into the reſpective bo- 
« dies by meats and drinks, and there either lye 
« {till for ſome time, or elſe grow and alter by 
change of place and food | not ſpecifically, but 
« accidentally, in magnitude, colour, figure of 
% ſome parts, or the like.] We know as yet 
te but little of the numerous inſects bred ia wa- 
e ter, or indeed of thole in roots, leaves, buds, 
« flowers, fruits, and ſeeds, which we are con- 
„ tinually ſwallowing, and theſe too all vary 
« according to the climate | that is, the ſame 
« ſpecies of roots, leaves, &c. do in different 
e climates produce many different ſpecies of in- 
ſects, though ſome there be common to all] 
« the long ſlender worms, as ſmall as hairs, that 
e breed between the fkin and the fleſh in the iſle 
© of Ormuz, and in India, which are generally 
« twiſted out upon ſticks or rowlers, and often 
e break in the operation, are without doubt ta- 
« ken in by the water they drink in thoſe regi- 
ons, as I could prove by many and good expe- 
« riments, had I time. They who have leiſure 
may find them in the collections of voyages 
and. travels, eſpecially in Monſieur Thevenot. 
« By this explication we may give a better ac- 
« count of the vomiting up of tadpoles, ſnails, 
and other animals recorded in medicinal hiſto- 
« ries, than by any bypotheſis of equivocal ge- 
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« neration. As to inſects found in ſtinking fleſh 
% or rotten vegetables, I could never obſerve or 
© find any of them different from theſe parent 
e inſects which hover about or feed upon ſuch 
„% bodies.” 

If any ſhall object the infinite multitude of ani- 
malcules diſcovered in pepper-water, and deſire 
au account of their generation; to him I ſhall 


ſay, that it is probable that ſome few of theſe a- 


nimals may be floating in all waters, and that 
finding the particles of pepper ſwimming in the 
water, very proper for the cheriſhing and ex- 
cluding of their eggs, by reaſon of their heat, 
or ſome other unknown and fpecific quality, 
they may faſten their to them, and ſo there 
may be a ſudden — of infinite ſwarms of 
them; but theſe being not to be diſcerned by the 
moſt piereing and Lyncean ſight without the aſ- 
liſtance of a microſcope, I leave the manner of 
their generation to future diſcovery. 

No leſs ditficult is it to give an account of the 
original of ſuch infects as are to be found, and 
ſeem to be bred in the bodies of others of differ- 
ent kinds. Out of the fides and back of the moſt 
common caterpillar, which feeds upon cabbage, 
colewort, turnip-leaves, which we have de- 
ſcribed in the catalogue of — plants, we 
have ſeen creep out ſmall maggots to the number of 


ſometimes threeſcore or more, which ſo ſoon as ever 


they came forth, began to weave themſelves ſilk- 
en caſes of a ſhining colour, wherein they chan- 
ged, and after ſome time, came out thence in the 
orm of ſmall flies with four wings ; for a full 
deſcription and hiſtory whereof I ſhall refer the 
reader to the fore-mentioned catalogue. The like 


T have alſo obſerved in other caterpillars of a 
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different kind, which have produced no leſſer 
number of maggots, that in like manner imme- 
diately made themſelves up in caſes. Others, in- 
ſtead of changing into aurelias, as in the uſual 

roceſs of nature they ought to do, have turned 
into one, two, or three, or more fleſh-fly-caſfes, 
at leaſt contained ſuch caſes within them, out of 
which after a while were excluded fleſh-flies. O- 
ther caterpillars, as that called the ſolitary mag- 
got, found in the dry heads of teaſe], by a dubi- 
ous metamorphoſis, ſometimes changed into the 
aurelia of a butterfly, ſometimes into a fly-caſe ; 
you will ſay, how comes it to paſs? Muſt we 
not here neceſſarily have recourſe to a ſpontane- 
ous generation? I anſwer, no; the moſt that 


can be inferred from hence is, a tranſmutation of - 


ſpecies; one inſet may, inſtead of generating 
another of its own kind, beget one or more of a 
different ; but I can by no means grant this; I do 
believe that theſe flies do either caſt their eggs 
upon the very bodies of the fore-mentioned cater- 
pillars, or upon the leaves on which they feed, 
all in a ſtring; which there hatching, eat their 
way into the body, where they are nouriſhed till 
they be come to their full growth; or it may be, 
the fly may wich the hollow and ſharp tube of 
her womb punch and perforate the very ſkin of 
the eruca, and caſt her eggs into its body; fo 
the ichneumon will convey her eggs into cater- 
pillars. 
* The diſcovery of the manner of the genera- 
tion of theſe forts of inſects I earneſtly recom- 
mend to all ingenuous naturaliſts as a matter of 
great moment; for if this point be but cleared, 
and it be demonſtrated that all creatures are ge- 
nerated univocally by parents of their own kind, 
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and that there is no ſuch thing as ſpontaneous 
generation in the world, one main prop and fup- 
— of atheiſm is taken away, and their ſtrongeſt 

Id demolithed ; they cannot then exemplify 
their fooliſh hypotheſis of the generation of man 
and other animals, at firſt by the like of frogs 
and infects at this preſent day. 

It will be farther objected, that there have live 
toads been found in the midſt of timber trees; 
nay, of ſtones, when they have been ſawn afun- 
de 


r. 

To this I anſwer, that I am not fully ſatisfied 
of the matter of fact. I am ſo well acquainted 
with the credulity of the vulgar, and the delight 
they, and many of the better fort too, have in 


a — 1 of wonders and ſtrange things, that I 


muſt have a thing well atteſted, before I can give 
a firm aſſent to it. 

Since the writing hereof, the truth of theſe 
relations, of live toads found in the midſt of 
ſtones, hath been confirmed to me by fufficieut and 
credible eye-witneſſes, who have ſeen them taken 
_ fo that there is no doubt of the matter of 

ad. | 

But yet, ſuppoſe it be true, it may be account- 
ed for ; thoſe animals, when young and little, 
finding in the ftone ſome ſmall hole reaching to 
the middle of it, might, as their nature is, creep 
into it, as a fit /atibulum for the winter, and grow 
there too big to return back by the paſſage by 
which they entered, and ſo continue impriſoned 
therein for many years; a little air by reafon of 
the coldneſs of the creature, and its lying torpid 
there, ſufficing it for reſpiration ; and the * 


mour of the ſtone, by reaſon it lay immoveable, 
and ſpent not, for nouriſhment ; and I do believe 
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that if thoſe who found thoſe toads had diligent- 
ly ſearched, they might have diſcovered and tra- 
ced the way whereby they entered in, or ſome 
footſteps of it; or elſe there might fall down into 
the lapideous matter, before it was concrete into 
a ſtone, ſome ſmall toad, (or ſome toad-ſpawn) 
which being not able to extricate itſelf and get 


out again, might remain there impriſoned till the . 


matter about it were condenſed and compacted 
into a ſtone; but however it came there, I dare 
confidently affirm it was not there ſpontaneouſly 

enerated; for elſe either there was fuch a cavity 
in the {tone before the toad was generated, which 
is altogether improbable, and gratis dictum, aſ- 
ſerted without any ground, or the toad was ge- 
nerated in the ſolid ſtone, which is more unlikely 
than the other, in that the ſoft body of ſo ſmall 
a creature ſhould extend itſelf in ſuch a priſon, 
and overcome the ſtrength and reſiſtance of ſuch 
a great and ponderous mals of folid ſtone. 

And whereas the aſſertors of equivocal genera- 
tion were wont to pretend the impei fection of 
theſe animals as a ground to facilitate che belief 
of their ſpoataneous generation, I do affirm that 
they are as perfect in their kind, and as much art 
ſhewn in the formation of them as of the greateſt, 
nay, more too in the judgment oi that great wit 
aud natural hiſtorian Pliny . In magnis /iqui- 
dem corporibus (ſaith he) aut certe majrribus faci- 
lis officina ſequaci materia fuit ; in his tam parvis 
atque tam nullis, quae ratio, quanta vis, quam in- 
extricabilis perfe/Tio? „ In the greater bodies 
« the forge was eaſy, the matter being ductil and 
& fequacious, obedient to the hand and ſtroke of 
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te the artificer, apt to be drawn, formed or mould- 
« ed into ſuch ſhapes and machines even by clum- 
„ ſy fingers; but in the formation of theſe, ſuch 
& diminutive things, ſuch nothings, what cunni 
and curiolity ? what force and ſtrength was, re- 
„ quiſite, there being in them ſuch inextricable 
e perfection! 

To what proofs or examples of ſpontaneous 
generation may be brought trom inſects bred in 
the fruits or excreſcencies of plants, I have al- 
ready made anſwer in my fecond particular, 
which contains the teſtimonies of our beſt mo- 
dern naturaliſts concerning theſe things. 

In my denial of the ſpontaneous generation of 

lants, I am not fo confident and peremptory ; 

t yet there are the ſame objections and argu- 
ments againſt it as againſt that of animals, viz, 
becauſe it would be a production out of indiſpo · 
ſed matter, and conſequently a creation; or it it 
be ſaid there is diſpoſed matter, prepared by the 
carth, or ſun, the heat, or whatever other agent 
you can aſſign; I reply, this is to make a thing 
act beyond its ſtrength, that is, an inferior na- 
ture, which hath nothing of life in it, to prepare 
matter for a ſuperior, which hath ſome degree of 
life, and for the preparation of which it hath no 
convenient veſſels or inſtruments; if it could do 
ſo, what need of all that apparatus of veſſels, 
preparation of ſeed, and, as I alſo ſuppoſe, diſ- 
tinction of maſculine and feminine that we ſee in 
plants? I demand farther, whether any of the 
patrons of ſpontaneous generation in plants did 
ever ſee any herbs or trees, except thoſe of the 


graſs-leaved tribe, come up without two ſeed- 


leaves? which if they never did or could, it is to 
me a great argument that they came all of feed, 
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there being no reaſon elſe why they ſhould at firſt 
produce two ſecd-leaves different from the fubſe- 
quent; and if all theſe _ which ar far the 
greateſt number) come from ſeed, there is not 
the leaſt reaſon to think that any of the reſt 
come ſpontaneouſly ; and this, with what I have 
written before may ſuffice concerning this point. 

Whereas I have often written in many places 
that ſuch and ſuch plants are ſpontaneous, or 
come up ſpontaneouſly, I mean no more by that 
expreſhon but that they were not planted or ſown 
there induſtriouſly by man. 

Having ſpoken of the body of man, and the 
uſes of its — parts and members, I ſhall add 
ſome other obſervations, giving an account of 
the particular ſtructure, actions and uſes of ſome 
parts, either common to whole kinds of animals, 
or proper to ſome particular ſpecies, different 
from thoſe of man, and of the reaſon of ſome in- 
ſtincts and actions of brutes. a 

Firſt of all, The manner of reſpiration, and 
the organs ſerving thereto in various animals, 
are accommodated to their temper of body, and 
their place and manner of living; of which I 
have obſerved in more perfect animals three dif- 
ferences, 

t. The hotter animals, which require abun- 
dance of ſpirits for their various motions and 
exerciſes, are provided with lungs, which inde- 
finitely draw in and expel the air alternately, 
without intermiſſion, and have a heart furniſhed 
with two ventricles; becauſe to maintain the 
blood in that deyree of heat which is requiſite to 
the performance of the actions of all the muſcles, 
there is abundance of air neceſſary. I ſhall not 
now take notice of the difference that is between 
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the 1 of quadrupeds and birds, how the one 
are xd and immoveable, the other looſe and 
moveable ; the one perforated, tranſmitting the 
air into large bladders, the other incloſed with a 
membrane. | 

It is here worth the notice taking, that many 
animals of this kind, both birds and quadrupeds, 
will endure and bear up againſt the extremeſt ri- 
gor of cold that our country is expoſed to; horſe, 
kine, and ſheep, as I have experienced, will lye 
abroad in the open air upon the cold ground du- 
ring our long winter-nights, in the and 
ſevereſt froſts that ever happened with us, with- 
out any harm or prejudice at all; whereas one 
would think, that at leaſt the extremities of their 
members ſhould be bitten, benumbed and morti- 
fied thereby. Conſidering with myſelf by what 
means they were enabled to do this, and to abide 
and reſiſt the cold, it occurred to my thoughts, 
that the extremities of their toes were fenced 
with hoofs, which in goed meaſure ſecured them; 
but the main thing was, that the cold is, as it 
were, its own antidote; for the air being fully 
charged and ſeated with nitrous, or ſome other 
fort of particles (which are the efficients of 
cold, and no leſs alſo the pabulum of fire) when 
inſpired, doth by means of them cauſe a great 
accenſion and heat in the blood (as we fee fuel 
burns raſhly in fuch weather) and ſo enable it to 
reſiſt the impreſſions of the cold for ſo ſhort a 
time as its more nimble circulation expoſes it 
thereto, before it comes to another heating. From 
hence may an account be given why the inhabi- 
tants of hot countries may endure er faſting 
and hunger than thoſe of colder ; and thoſe ſeem- 
ingly prodigious, and to 3 on credible ſtories, 


* 


** 


* 


290 The WI 300M of GOD Part II, 


of the faſtings and abſtinence of the ian 
monks, be — probable. ** 
2. Other animals, which are of a colder tem- 
„ and made to endure a long inedia or faſting, 
and to lye in their holes almoſt rorpid all winter, 
as all kinds of ſerpents and lizzards, have indeed 
lungs, but do not inceſſantly breathe, or when 
they have drawn in the air, neceſſarily expire it 
again, but can retain it at their pleaſure, and live 
without reſpiration whole dns together, as was 
long ſince experimented by dir Thomas Brown, 
M. D. in a frog tied by the foot under water for 


that purpole by him. This order of creatures 


bave but one ventricle in their hearts, and the 


whole blood deth not ſo often circulate through 


the lungs as it doth through the reſt of the body; 
this manner of breathing 1s ſufficient to maintain 
in them that degree of heat which is ſuitable to 
their nature and manner of living; for to our 
touch they are always cold, even in ſummer-time, 
and therefore ſome will then put ſnakes into their 
boſom to cool them. 

3. Fiſhes, which were to live and converſe al- 
ways in a cold element, the water, and therefore 
were to have a temper net excelling in heat, be- 
cauſe other wiſe the conſtant immediate contact of 
the water (unleſs ſome extraordinary proviſion 
were made) could not have been ſupported by 
them, that they might not be neceſſitated conti- 
nually to be coming up to the top of the water 
to draw in the air, and for many other reaſons 


 ahat Might be alledged, perform their reſpiration 
a= water by the gills, by which they can re- 


cave no more air than is diſperſed in the pores 
of the water, which is ſufficieat to preſerve their 


bodies in that temper of heat that is ſuitable to 
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their nature and the place wherein they live; 
theſe alſo have but one ventricle in their hearts. 

But now though this be thus, the great and 
molt wife Gov, as it were purpoſely to demon- 
ſtrate that he is not by any condition or quality 
of place neceilarily determined to one manner of 
reſpiration, or one temper of body in fiſhes, he 
hath endued the bodies of tome of that tribe of 
aquatic creatures with lungs like viviparous qua- 
drupeds, and two ventricles of the heart, and an 
ability of breathing like them, by drawing in and 
letting out the open air, fo contriving their bo- 
dies as to maintain in the midſt of the cold water 
a degree of heat anſwerable to that of the fore- 
mentioned quadrupeds. 

Another remarkable thing relating to reſpira- 
tion is, the keeping the hole or paſſage between 
the arteria vengſa and vena cava, called foramen 
ovale, open in fome amphibious quadrupeds, viz. 
the phoca or vitulus marinus, called in Engliſh, 
ſea-calf and ſeal; and, as is generally held, the 
beaver too. We have already given the reaſon 
of the twofold communication of the great blood- 
veſſels in the foetus or young ſo long as it con- 
tinues in the wom® ; the one between the two 
veins entring the heart, by a bole or window g 
the other between the two arteries, by an arte- 
rial channel extended from the pulmonary artery 
to the aorta, or great artery; which was, in 
brief, to divert the blood from the lungs. The 


ſame reaſon for keeping open the foramen ovale 

there is in theſe — 4 creatures, for, 1. The 

lungs probably being not extended, but emptied 

of air when they abide long under water, and 

flaccid, it is not eaſy for the whole blood every 

circulation to make * * through them. 2, Te 
2 | 
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maintain that degree of wal 
blood as is ſufficient for the they are un- 
der water, there is not ſo much air required 
as is when they are above, the blood then mo- 
ving but gently, as doth that of the foetus in the 
womb 


Farther, in reference to reſpiration, it is ob- 
ſerved by the Pariſian academiſts, that ſome am- 
phibious quadrupeds, particularly the fea-calf or 
feal, bath his epiglottis extraordinary large in 
proportion to other animals, it extending half an 
inch in length beyond the glottis, to cover it. 
I believe the beaver bath the like epiglottis, ex- 
actly cloſing the larynx or glottis, and hindring 
all influx of water; becaufe in one diſſected by 
Wepferus, that ſuffocated itſelf in the water, 
there was not a wy of water found in the lungs ; 
It is probable (ſay they) that this is done more 
exactly to cloſe the entrance of the pe arteria, 
or windpipe, when the animal eats his prey at the 
bottom of the — and to W the water from 
running into his lungs. elephant (as is ob- 
ferved by Dr Moulins, I think, in — of 
that creature) hath no epiglottis at all, there be- 
ing no danger of any things falling into their 
Juags from eating or drinking, ſeeing there is no 
communication between the oeſophagus aud it; 
for he thus deicribes the oeſophagus or gullet ; 
The tongue of this creature (ſaith he) had this 

iar in it, that the paſſage to the ventricle 
was thro” it; ior there was a hole near the root 
of it, and exactly in the middle of that part, 
+ Which hole was the beginning of the oefophagus ; 
there was no communication between this and the 
paſſage into the lungs, contrary to what we may 


obſerve. in men, in all quadrupeds and fowls, chat 


* 
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ever I had opportunity to diſſect; for the mem- 
brana pituitaria anterior reached to the very root 
of the tongue, below the ge ws, and fo quite 
4 . the ait Ito the mouth. But 
though there be no danger of meat and drink 
falling into the lungs, yet were they not ſuffici- 
ently ſecured from ſmall animals creeping in 
there ; for though, to ſupply in ſome meaſure 
the want of an epiglottis, by leſſening the glottis, 
there grew to the outſide of the cartilages called 
arytenoides, another capable of motion up and 
down, by the help of ſome muſcles that were im- 
planted in it, ſtrong on both ſides of the aſpera 
arteria, but on the under fide, oppoſite to that 
of the oeſophagus, very limber, wanting about 
two inches an half of coming round the fore- 
faid cartilages on the upper tide, or the next to 
the oeſophagus ; yet did not this cartilage ſo ſhut 
up the way — them, — that 2 mouſe 
creeping u proboſcis might get into his lungs, 
and fo fle him : ä gueſs at - — 
reaſon why the elephant is afraid of a mouſe; 
and therefore to avoid this danger, this creature 
(the el t, which this author deſcribed) was 
obſerved always when he ſlept to keep his trunk 
(proboſcis) ſo clofe to the ground that nothing but 
air could get in between them; this is a ſtrange 
fagacity and providence in this animal, or elſe an 
admirable inſtinct. 
in the Pariſian academiſts obſerve of the 
ſea-tortoiſe, that the cleft of the g/o?tis is ſtrait and 
cloſe; which exact incloſure I do rather believe 
is to prevent the water from entering into the 
windpipe when the tortoiſes are under water, 
than to aſſiſt the effect of the compreſſion of the: 
air. in the lungs, as 8 have it; for they, _ 
«x Be | 


294 The Wis don of GOD Part I. 


make the main reaſon of reſpiration, and uſe of 
the lungs of this creature to be to take in and 
retain air, by the compreſſion and dilatation 
whereof, made by the muſcles, it can rite or 
tink itſelf in the water, as need requires; tho' [ 
do not exclude this. But if this be the main uſe 
of the lungs and reſpiration in this animal, what 
is it in land animals, which have a like confor- 
mation of lungs and manner of reſpiration as the 
cameleon, ferpents, and lizzards ? 

But before I diſmiſs the. tortoiſe, I ſhall add 
two . notable obſervations concerning him, bor- 
rowed of the ſaid French academifts, which ſeem 
to argue ſomething of. reaton in him, and more 
than a bare inſtinct. The firſt is in the land-tor- 
toiſe ; and it is his manner of turning himſelf, 
and gerting upon his feet again when he is caſt 
upon his back, which they deſcribe in theſe words: 
At the great aperture of the ſhell before, there 
« was at the top a raiſed border, to grant more 


« liberty to the neck and head, for lifting them- 


„ felves upwards; and this inflection of the neck 
« is of great uſe ro the tortoiſes, for it ſerves 
them to turn again when they are upon their 
« backs; and their induſtry upon this account is 
« very admirable. We have obſerved in a li- 
« ving tortoiſe, that being turned upon its back, 
and not being able to make ufe of its paws or 
the returning of itſelf, becauſe they could bur 
only bend towards the belly, it could help it- 
« ſelf only by its neck and head, which it turn- 
« ed ſometimes on one ſide, ſometimes on the o- 
ther, by puſhing againft the ground, to rock 
„ jrſelf as in a cradle, to find out the lide to- 
« wards which the inequality of the ground might 
more cafily permit it to rowl its ſhell; for 
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« when it had found ir, it made all its endea- 
« yours on that fide,” | 

The ſecond is in the ſea-tortoiſe, as follows : 
Ariſtotle and Pliny have remarked, that wben 
tortoiſes have been a long time upon the water 
during a calm, it happens that their ſhell being 
dried in the ſun, they are eaſily taken by the 
fiſhermen, by reaſon they cannot plunge into tlie 
water nimbly enough, being become too light ; 
this thews what equalicy there ought to be in their 
equilibrium, ſeeing fo little a change as this, which 
may happen by the fole drying of the ſhell, is 
capable of making it uſeleſs. This eaſineſs to be 
lan at ſuch a time, theſe academiſts do not re- 
fer merely to the lightneſs of this creature's bo- 
dy (for he could eaſily let air enough out of his 
lungs, to render it heavier than the water, and 


fo enable himſelf to fink) but to a wonderful ſa- 


gacity and caution of this animal; for (ſay they) 
it - me that the tortoife, which is always 
careful to keep himſelf in this equilibrium, ſo as 
other animals are to keep themſelves on their 
legs, in this cafe, by the ſame inſtinct, dares. not 
let the air out of his lungs, to acquire a weight 
which might make him ſpeedily to fink, becauſe 
he fears that his ſhell being wet it ſhould become 
fo heavy, that he being ſunk to the bottom of the 
water, might never have power afterwards to 
re-aſcend ; if this may be the reaſon why he ex- 
poſes himſelf to the danger of being taken at ſuch 
a time, rather than he will deſcend ſuddenly to 
the bottom, it is clear that he is endued with an 
admirable providence and forefight, and a power 
of argumentation. | 

That nature doth really deſign the preſerva- 
ton and fecurity of the more infirm creatures, 


* 
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by the defenſive armour that it hath given to ſome 
of them, together with {kill to uſe it, is, I think, 
demonſtrable * the common hedge-hog, or ur- 
_ and 42 3 of tatou, or armadillo. 
[ary his back, ſides and flanks 
chick 1er with and ſharp prickles, and be- 
ſides, by the help , of a muſcle given him for that 
EN is enabled to contract himſelf into a glo- 
lar figure, and fo to withdraw, incloſe, and 
hide "x whole under part, head, belly. and | 
(which for the neceſſities and conveniencies of lite 
muſt be left deſtitute of this armour) within his 
covert or thicket of prickles; ſo that d or 
other rapacious creatures, cannot lay hold upon 
him or bite him without wounding their own noſes 
and mouths. The muſcle wher he is enabled 
to draw himſelf thus rogether, and gather up his 
whole body like a ball, the Pariſian academiſts , 
© deſcribe to be a diſtinct carnoſe muſcle, extend- 
ed from the of/a innominata to the ear and noſe 
r the back · bone, without being faſt- 
ened thereto. Olaus Borrichius, in the ie 
tranſactions, makes it to be an almoſt circular 
muſcle, embracing the panniculus carnoſus, of a 
wonderful fabric, variouſly extending its laci- 
niae, or proceſſes, to the feet, tail, and head of 
the creature. 

The other creature which doth thus contract 
and draw up itſelf into a globular or oval figure 
For its defence, is 2 _— oy. of tatou, He 
armadillo, ely deſcribed by Marcgrave, | 
% "ap. 9: by the name of tatu apara, which is 

— on its back and ſides with a ſtrong ſcaly 
cruſt or ſhell, or a hard or bony ſubſtance, joint- 
ed like 2 hs fake of oe toll of 8 


| lobſter, by four tranverſe commiſſur es in the mids 
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dle of the body, connected by tough membranes. 
When it ſleeps (as it doth for the moſt part in the 
day-time, going forth to feed in the 8 
when one goes about to lay hold on it, ga 

ing up its fore and hind legs as it were to one 
point, and drawing up its ears with its head in- 
ward, and bringing its tail to its head by reaſon 
of the forementioned commiſſures, it bends its 
back ſo far till its head comes to touch its hind 
part, and fo with armour gather itſelf into a 
round ball, the lateral extremities of the ſhell 
touching one another, and R the body 2 
the ſides, and the fore and hind 

near together, that there is — 4 to be 

but the armature of the head -- x tail, which, 
like doors, ſhut up the hole which the ſhells of 
the body left open; this it performs by the ac- 


tion of a notable muſcle on each fide, of a great 
length, having the form of the letter X, made 


up of many fibres, decuſſating one another long- 
ways, by the help whereof it can contract its 
hell, 


force, _ 6 man indeed that 
is able to open it. 

Had ſuch a muſcle as this, and fuch an ability 
of contraction, been given to auy creature that 


was covered with ſoft hair or fur, there might. 


have been ſome pretence to fancy that this was 
accidental, and not defigned ; but ſeeing there is 
not one inſtance of this kind in nature, it muft be 


great ſtupidity to believe it and an impudence to. 


aſſert it; neither will the atheiſts uſual *-1opuyrron, 
or refuge, That there were indeed at firſt fuch 


& creatures produced, but being obnoxious to 
thofe that were ſtrong and rapacious, were 


dy degrees deſtroyed, and the race loſt,” hers 
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help them out; becauſe ſuch a muſcle, and fa- 
culty of uſing it to that purpoſe, might as like- 
ly have fallen to the lot or chance of a ſtrong 
and generous creature, which others dared not 
approach to hurt, who might for his own dif- 
port have thus contracted himſelf into a ball, of 
which kind we find none. 
I have before mentioned the uſe aſſigned by the 
honourable Mr Boyle, of famous memory, late- 
ly deceaſed to the periophthalmium, or nictating 
membrane in brutes, whexein I could not fully 
acquigſce as to ſome quadrupeds, which. were in 
no danger of having their eyes harmed by buſhes 
and prickles, or twigs of trees; ſince the writ- 
ing whereof I have met with a different account 
of the uſe of that membrane, in the Anatomical 
deſcription of ſeveral creatures diſſected by the 
Royal Academy of Sciences at Paris, Engliſhed 
by Mr Alexander Pitfield, p. 249. in the defcrip- 
tion of the Caſſowar. Our opinion (ſay thoſe 
academiſts) is, that the membrane ſerves to clean 
the cornea, and to hinder, that by drawing, it 
grow no leſs tranſparent. Man and the ape, 
which are the ſole animals wherein we have not 
found this eye-lid, have not wanted this provi- 
fion for the cleanſing of their eyes, becauſe that 
they bave hands, with which they may, by rub- 
bing their eye-lids, expreſs the humidity which 
they contain, and which they let thro' the ductus 
_ Jachrymalis ; which is known by experience, 
when the fight is darkened, or when the eyes 
—4 any pain or itching ; for theſe accidents do 
When the eyes are rubbed. 
xt the diſſection has diſtinctly diſcovered to 


* ue organs which do particularly ſerve for this 
nile, and which are wife in birds thay bs 
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man, where the ductus paſſes not beyond the 
glandula lachrymalis; for in birds it goes beyond, 
and 2 above half way on the internal 
eye-lid, it is opened underneath upon the eye; 
which is evidently done to ſpread a liquor over 
the whole cornea, when this eye-lid paſſes, and 
repaſſes, as we obſerve it to do every moment. 
artifice and contrivance of nature for the 
extending and withdrawing of this curtain of the 
periophthalmium in birds ts admirable ; but it is 
difficult fo to expreſs it in words as to render it 
intelligible to the reader; for a multitude of 
words doth rather obſcure than illuſtrate, they 
being a burden to the memory, and the firſt apr 
to be forgotten before we come to the laſt; fo 
that he that uſes many words for the explaining 
of any ſubject, doth like the cuttle-fiſh, hide him- 
felf for the moſt part in his own ink; and in the 
deſcription of the figpzire and manner of the. ex- 
tenſion and contraction of this membrane, the 


' Parifian academiſts are conſtrained to uſe ſo many 


words, that I am afraid few readers patience and 


attention will laſt ſo long as to comprehend .and - 


carry it away; yet becauſe it is fo evident and 
irrefragable a proof of wiſdom and defign, I could 


not omit it; their words are theſe : Phe parti- 


cularities of the admirable ſtructure of the eye- 
lid are ſuch things as do diſtinctly diſcover the 


wiſdom of nature among a thouſand others, f l 


which we perceive not the contrivance, becauſe 
we underſtand them only by 


reaſon of its motion and actiom. | 


This internal eye-lid in birds is 2 membranoug * 


2 
— 
- 
— 
1 was” 
- 


e effects of Which 

we know not the cauſes; but we here treat of 8 
machine, all the parts whereof are viſible, and 8 
which need only to be looked ua to diſcover *  _- 


2 
1 
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which is extended over the cornea, when it * 
is drawn upon it like a curtain by a little cord ie} 
or tendon, and which is drawn back again into it | 
the great corner of the eye, to uncover the cor- wi 
nea by the means of the very ligaments * 
that it has, and which in drawing it back towards der 
its origin do fold it up; it made a triangle when the 

and it the figure of a creſcent ** 


when folded up; its baſis (which is its origin) at i 
was toward the great corner of the eye, at the 
edge of the great circle, which the f. i 
forms when it is flatted before, making an 
with its anterior part, that is, the cornea, 
is raiſed like a I i 
that pa 
of the ſclerotica, did take up 
part of the circumference 
of the ſclerotica ; the ſide of the tri 
is toward the little corne of the 
moveable, was reinforced with a bo 
aber? nei. I, 


more 
the 


| eyelid, ich parting from its origin, proceed 


a themſelves to its tarſus. 


o extend this eye · lid over the cornea, there were we 1 
two muſcles that were ſeen, when fix were taken 
away, which ferved tothe motion n 
we found that the greateſt of theſet wo muſcles h: 


T's , 
had b 
enougp 
ey e-Jir 
cellar 
ry lon 
to be 
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ſes over it, it approaches the optic nerve, where 


it produces a tendon round and flender, fo that 
it paſſes through the tendon of the other muſcle, 
which ferves for a pully, and which hinders it 
from preſſing the optic nerve, upon which it is 
bent, and makes an angle, to pals through it to 
the upper part of the eye, and coming out from 
underneath the eye to inſert itſelf at the corner 
of the membrane which makes the internal eye- 
lid; this ſecond muſcle hath its original at the 
ſame circle of the ſclerotica, but oppoſite to the 
firſt towards the little corner of the eye, and 
paſling under the eye like the other, goes to meet 
it, and embraces its tendon, as has been declared. 

The action of theſe two muſcles is, in, reſpect 
to the firſt, to draw, by the means of its cord 
or tendon, the corner of the internal eye-lid, 
and to extend it over the cornea; as to the ſe- 
cond muſcle, its action is, by making its tendon 
to approach towards its origin, to hinder the 
cord of the firſt mufcle, which it embraces, from 
hurting the optic nerve; but is principal ute is 
to afſiſt the action of the firſt muſcle; and it is 
herein that the mechaniſm is marvelious in this 
{tructure, which makes that theſe two muſcles 
joined together do draw much farther than if ir 
had but one; for the infection of the cord of 
the fir{t muſcle, which cauſes it to make an an- 
gle, on the optic nerve, is made oniy for this 
end; and a ſingle muicle with a firait tendon 
had been ſufficient, if it bad power to draw far 
enough ; but the traction which maſt make the 
eye-lid extend over the whole cornea being ne- 
ceſſarily great, it could not be done but by a ve- 
ry long muſcle, and ſuch a muſcle not being able 


to þe lodged in the eye 7 its length, there was 
C 
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no better way: to ſupply the action of a long 
muſcle, than by that of two indifferent ones, 
and by bending one of them to give it the great- 
er length in a little ſpace. Thus far the acade- 
miſts, who themſelves reflecting on the length 
and obſcurity of this deſcription, tell us, tuat 
the inſpection of the figure will ferve greatly to 
the underſtanding of it, which the ncvelty of the 
thing renders obſcure in itſelf, and fo I fear it 
will be to moſt readers; howbeit, in ſuch a work 
as this, I ought not by any means, as I faid be- 
Fore, to leave out ſuch a nctable inftance, where- 
in contrivance and deſign do jo clearly and unde- 
niably appear. : — 

The tame academiſſs, as I remember, tell us, 
that they have found by experience that the a- 
queous humour of the eye will not freeze; which 
is very admirable, ſeeing it hath the per ſpicuity 
and fluidity of common water, and hath not 
been taken notice of, ſo far as I have heard, to 
have au, eminent quality diſcoverable either by 
taſte or ſmell; ſo that it muſt be of ſome ſingu- 
lar and aetbercal nature, and deſerves to be ex- 
amined and analyte by the curious naturaliſts of 
vur times. 

The providence of nature is wonderful in a 
camel or dromedary, both in the ſtructure of his 
body, and in the proviſion that is made for the 
juſtenance of it; concerning the firſt I ſhall in- 
{tance only in the make of his foot, the ſole 
whereof, as the Pariſian academiſts do obſerve, 
is flat and broad, being very flethy, and covered 
only with a thick, ſoft, and ſomewhat callous 

{kin, but very fit and proper to travel in fandy 
places, ſuch as are'tke defarts of Africa and Aſia: 
we thought (ſay they) that this {kin was like 4 


Part n. in the CREAT TO. 303 


living ſole, which wore not with the ſwiftneſs 
and the continuance of the march, for which this 
animal is moſt indefatigable; and it may be this 
toftnets of the foot, which yields and fits itſelf 
to the ruggedneſs and unevennels of the roads, 
does render the feet lels capable of being worn 
than if they were more folid. | 

As to the ſecond, the proviſion that is made for 
their ſuſtenance in their continued travels over 
{andy deſarts, the fame academiſts obſerve, that 


at the top of the ſecond ventricle (for they are 


ruminant creatures, and have four ſtomacis ) 
there were ſeveral ſquare holes, which were the 
orifices of about rwenty cavities, made like 


Tacks, placed between the two membranes which 


do compoſe the ſub{tance of this ventricle ; the 
view of..-theſe facks made us tu think thac they 
might well be the refervaturies, where Pliny 
ſays that camels do a long time keep the water, 
which they drink in great abundance when they 
meet with it, to ſupply the wants which they 
may have thereof in the dry detarts wherein 
they are uſed to travel, and where it is faid that 
thoſe that do guide them are tometimes forced, 
by extremity of thirſt, to open their bellies, in 
which they do tind water. 

That fuch an animal as this, ſc patient of long 
thirſt, ſhould be bred in ſuch droughty parched 
countries, where it is of ſuch eminent uſe fer 
travelling over thoſe dry and fandy defarts, 
where no water is to be had ſometimes in two 
or three days journey, no candid and conſiderate 
perſon but mult needs acknowledge to be an effect 
of providence ind detign. 

Such animals as feed naturally upon fleſh, both 
quadrupeds and birds, becauſe ſuch kind of food 


Cc 2 
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is high and rank, do qualify it, the one by ſwal- 
lowing the hair or fur of the beaſts they prey 
upon, the other by devouring ſome part of the 
feathers of the birds they gorge themſelves with, 
not electively, but becauſe they cannot or will 
not take the pains fully to plume them; and 
therefore the Pariſian academiſts do rationally 
refer the death of one of the lions whom they 
diſſected, to the feeding of him wich too fuccu- 
lent and delicate meat; for (ſay they) we know 
that ſome time before his death he was ſeveral 
months without going out of his den, and that it 
was hard to make him eat; that for this reaſon 
ſome remedies were preſcribed to bim, and among 


others the eating only the fleſh af young animals, 


and thoſe alive; and that thoſe which looked 
to the beaſts of the park of Vincennes, to make 
this food more delicate, did uſe a method very 
extraordinary ; which was, they flead lambs a- 
live, and thus made him eat jeveral ; which at the 
firſt revived him, creating in him an appetite, and 
ing him britk ; but is probable that this food 
engendered too much blood, and which was tco 
ſubtile for av animal to whom nature had not gi- 
ven the indultry of fleaing thoſe which he ate; 
it being 


credible that the hair, wool, feathers and 
which all animals of prey do ſwallow, 
are a ſeaſonable and neceſſary corrective, to pre- 
vent their greedineſs from filling themfelves with 
too ſucculent a food. 

Though I have declared in the beginning of 
this work that the means whereby cartilaginous 
fiſhes raiſe and fink themſelves in the water, and 
. reſt and abide in what depth they pleaſe, is not 
et certainly known; yet I ſnhall propound a con- 


8 e concerning it, which was firſt ſuggeſted 
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to me by Mr Peter Dent, late phyſician in Cam- 
bridge, viz, That it is by the help of water 
which they take in and let out by two holes in 
the lower part of their abdomen or belly, near 
the vent, or not far off it; the fleſh of this ſort 
of fiſh being lax and ſpongy, and nothing ſo firm, 
ſolid and weighty as that of the bonny fiſlies, and 
there being a good quantity of air contained in 
the cavity of their abdomen, they cannot ſink in 
the water without letting in ſome of it by theſe 
holes (the orifices whereof are opened and ſhut . 
at pleafure by the help of muſcles provided for 
that purpoſe) into the hollow of their bellies, 
whereby they preponderate the water, and d-- 
ſcend; and when they would aſcend, by a com- 
preilion wrought by the muicles of the abdomen, 
they force out the water again, or at leaſt fo 
much of it as may ſuffice to give that degree of 
levity they need or defire. If it be found by ex- 
perience that the bodies of theſe fiſhes without 
this ballaſt would naturally float in the water, 
and that they do really admit water into their 
bellies, then this conjecture may have ſome pro- 
bability or truth in it, other wiſe not. 

Upon the contemplation and conſideration of 
thoſe various ways and contrivances which na- 
ture (I mean the Divine Wiſdom) hath made uſe of 
for preparing the chyle, ſeparating the nutrici- 
ous juice from the groſſer parts of the aliment, 
and the ſeveral humours and ſpirits from the 
blood, I cannot but admire her great wiſdom, 
art, and curioſity ; for ſhe hath not only employ- 
ed all thoſe methods and devices which chymiſts 
have either learned by imitation of her, or in- 
vented of themſelves, for analyſing of bodies, ſe- 
parating their yore, the pure from the impure, 

93 
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and extracting their ſpirits, &c. as maceration in 
the firſt ſtomach or paunch of ruminating crea- 
tures, and in the craws of birds; comminution, 
by grinding in the mouths of viviparous quadru- 
peds, and in the gizzards of poultry ; fermenta- 
tion in the ſtomachs of moſt terreſtrial, and all 
aquatic animals ; expreſſion and ſqueezing in the 
omaſus of ruminant quadrupeds, and in the in- 
teſtines of all creatures, by the motion of the 
midriff and other muſcles of the belly, forcing 
the chyle out of the faeces or excrements into 
the lacteal veins; ſtraining or percolation, by all 
the viſcera of the body, which are but as fo ma- 
ny colanders to feparate ſeveral juices from the 
blood; and laſtly, digeſtivn and circulation in the 
fpermatic parts and veſſels, and perhaps alſo in 
the brain; I ſay, it hath not only made uſe of 
theſe operations, but it bath quite outdone the 
chymiſts, effecting that by a gentle heat which 
they cannot perform without great ſtreſs of fire; 
as for inſtance, in the ſtomach of a dog, prepa- 
ring a liquor that diſſolves bones; and in the bo- 
dies of fame inſects, a liquor which ſeems to be 
as highly acid and corroſive as oil of vitriol or 
ſpirit of nitre, viz. that which is inſtilled into 
the blood when they ſting. It is an experiment 
J have met with in ſome books, and made myſelf, 
that if you put blue bottles, or other blue flowers 
into an ant-hill, they will preſently be ftaincd 
with red; the reaſon (which theſe authors render 
not) is, becauſe the ants thruſt in their ſtings in- 
to the flowers, and inſtil iuto or drop upon them 
a ſmall mite of their ſtinging liquor, which hath 
the ſame effect that oil of vitriol would have in 
changing their colour, which is a ſign that both 
liquors are of the ſame nature. 
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Caſper Bartholine hath obſerved, that where 
the gullet perforates the midriff, the carneous 
fibres of that muſcular part are inflected and 
arcuate, as it were a ſphincter embracing and clo- 
ting it faſt, by a great providence in nature, leſt 
in the perpetual motion of the diaphragm the up- 
per orifce of the ſtomach ſhould gape, and calt 
out the victuals as faſt as it received it; and Pey- 
erus thinks he hath obſerved, that in ruminatin 
creatures the connection of the gullet with the 
diaphragm is far ſtraiter and ſtronger than in man 
— other animals, to the end that there ſhould 
not be more than one morſel forced out at once; 
for that external ſphincter inhabits a too great 
dilatation of the gullet, and doth as it were mea - 
ſure out the moriels, and fit them to the capacity 
of the oeſophagus. 

I ſhall conclude with a notable relation of Ga- 
len's, lib. 6. de locis effeftis, cap. 6. concernin 
a kid taken by him alive out of the dam's belly, 
and nouriſhed and brought up. 

Nature forming, faſhioning, and perfecting 
„the parts of the body, hath fo brought it to 
ee paſs, that they ſhould of themſelves, without 
any teaching, ſet about and perform their pro- 
« per actions: and of this I once made a great 
experiment, bringing up a kid without ever 
« ſeeing its dam. For diſſecting ſome goats great 
« with young, to yelolve fome queſtions. made 
« by anatomiſts concerning the oeconomy of na- 


ture in the formation of the foetus in the womb, 


and finding a briſk embryon | young one] 1 
% looted it from the matrix after our uſual man- 
« ner, and ſnatching it away before it ſaw its 
« dain, I brought it into a certain room, having 


many vellels full, ſome of wine, ſome of oi}, 
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« ſome of honey, ſome of milk, or ſome other 
„ liquor; and others, not a few, filled with all 
« ſorts of grain, as alſo with ſeveral fruits, and 
« there laid it. This embryon we ſaw firſt of all 
„getting up on its feet and walking, as if it had 
„ heard that its legs were given it for that pur- 
« poſe; next ſhaking off the ſlime it was beſmear- 
« ed with from the womb ; and moreover, third- 
ly, ſcratching its ſide with one of its feet; 
then we law it ſmelling to every one of thoſe 
« things that were ſet in the room; and when it 
had imelled to them all, it ſupped up the milk; 
« whereupon we all for admiration cried our, 
„ ſeeing clearly the truth of what Hypocra- 
« res faith, that the natures and actions of a- 
„ nimals are not taught (but by inſtinct.) Here- 
upon I nouriſhed and reared this kid, and ob- 
« ſerved it afterwards not only to eat milk, but 
« foine other things that ſtood by it. And the 
« time when this kid was taken out of the womb 
«© being about the vernal equinox, after ſome 
e two months, were brought into it the tender 
2 2 of ſhrubs and plants, and it again 
« {melling of all of them, inſtantly refuſed ſome, 
« but was pleaſed to taſte others; and after it 
* had taſted, an to eat of ſuch as are the uſu- 
al fobd of goats. Perchance this may feem a 
„ ſmall thing, but what I fhall now relate is 
: great; for eating the leaves and tender ſprouts, 
„ it ſwallowed them down, and then a while af- 
« ter it began to chew the cud, which all that 
« faw — out again with admiration, being 
aſtoniſhed at the inſtincts and natural faculties 


% of animals; for it was a great thing, that when 


« the creature was hungry it thould take m the 
food by the mouth, and chew it with its teeth; 


Part II. in the CR ATIOoN. 309 


but that it ſhould bring up again into the 
© mouth that which it had ſwallowed down into 
its firſt ſtomach, and chewing it there a long 
time, it thould grind and ſmooth it, afterwards 
„ ſwallow it again, not into the ſame ſtomach, 
«© but into another, ſeemed to us wonderful in- 
© deed. But many negle&t ſuch works of na- 
ture, admiring only ſtrange and unuſual fights.” 
So far Galen. 

This pleaſant and admirable ſtory, ſhould one 
conſider all the particulars of it, and endeavour 
to give an account of them, as alfo all the in- 
ferences that might be drawn from it, one might 
fill a whole voinme with comments upon it. All 
that I ſhall at preſent fay is this, that in all this 
oeconomy, and theſe actions, counſel and 2 
doth fo clearly appear, that he muſt needs 
very ſtupid that doth not diſcern it, or impudent 
that. can deny it. I might add, that there ſeems 
to be ſomething more than can be performed by 
mere mechaniſm in the election, this creature 
made of its tood ; for before it wouid eat of any, 
it ſmelled to all the liquors before it, and when 
it had doe fo, betook itſelf to the milk, and de- 
voared that; he doth not fay that the milk was 
the laſt liquor it ſmelled to, or that when it had 
once imelled to that, it preſently drank it up. 
The like alfo he faith of all the ſprouts and 
branches of plants that were laid before it. By 
the bye, we may take notice of one thing very 
remarkable, that this kid of its own accord drank 
milk after the manner it had done in the womb. 
Whereas, had it once drawn by the nipple, it 
would hardly have tipped the the milk; and there- 
fore in weaning young creatures, the beſt way 
is Never to lei them ſuck the paps at all, for then 
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they will drink up milk without any difficulty; 
whereas if they have ſucked, ſome will very hard- 
ly, others by no means be brought to drink: but 
how do the young with ſuch facility come to take 
the nipple, and to fuck at it, which they had 
never before uſed to do? Here we mult have re- 
courſe to natural inſtinct, and the direction of 
ſome ſuperior cauſe. | 

Notice hath been already taken, in an obſer- 
vation communicated by my learned friend Dr 
Tancred Robinſon, of the providence of nature 
in ſo forming the membranes of the body, as to 
be capable of a prodigious dilatation and exten- 
ſion, which is of great uſe in ſon. diteaſes ; fer 
example, the dropſy, to continue life for ſome 


time, till remedy may be had; and, if not, to 


give time to prepare for death: but the wiſdom 
and deſign of this texture doth in no inſtance 
more clearly appear, than in the neceſſity of it 
for the womb in the time of gettation; for were 
not the womb in women, which during virginity 
is not bigger than a ſmall purſe, almoit indefinite- 
ly dilatable, and alſo the peritoneum, not to 
mention the ſkin and the cuticula, he were it 
poſſible it thould contain the child, nay ſometimes 
twins, with all their appurtenances, the ſecun- 
dines, the placenta, the liquor or waters, and 
what elte is necellary for the defence, nutrition, 
reſpiration, and ſoft and convenient lodging of 
them, till they come to their due perfection and 
maturity for exclution ? How could the child 
have room to grow there to his bigneſs, and {tir 
and turn himfelf as is requiſite? Add hereto ano- 
ther obſervation of Blaſius's, particularly rela- 
ting to this ſubject; he hath obſerved that the 


vellels of the interior glandulous ſubſtance of the 
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womb ars ſtrangely contorted and reflected with 
turnings and meanders, that they might not be 
too much ſtrained, but their folds being extended 
and aboliſhed, they might accommodate themſelves 
without danger of rupture to the neceſſary ex- 
tenſion of the uterine ſubſtance at that time. 

Another remarkable proof of counſel and de- 
lien may be fetched from the formation of the 
veins and arteries near the heart, which I meet 
with in Dr Lower's treatiſe, de Corde. Juſt be- 
fore the entrance of the right auricle of the heart 
(faith he) to it, where the aſcending trunk of the 
vena cava meeting with the deſcending, is ready 
to empty itlelt inro the faid right auricle, there 
occurs in it a very remarkable. knob or bunch 
[ tuberculum | raiſed up from the ſubjacent fat, by 
the interpoſition whereof the blood falling down 
by the deſcending vein is diverted in the auricle, 
which otherwiſe encountering and bearing upon 
that of the aſcendant trunk, would very much 
binder and retard the motion of it upward to- 
wards thc heart; and becaule in an crect lite and 
figure of tue body there is a greater and more 
imminent danger of fuch an accident; therefore 
the vena cava in mankind hath this tubercle far 
greater and of more extent than it is in brutes; 
1o that if you thruſt your finger into either trunk, 
you can hardly find paſſage or admittance into the 
other. | 

But in quadrupeds, as in ſheep, dogs, horſe, 
kine, in which the courſe of the biood from either 
extreme of the body is more equal, and as it were 
in a plainer level; and becauſe the heart by rea- 
ſon of its bulk and weight hanging downwards, 
both trvnks of the vena cava have fume little de- 
clivity towards it, there is no need of ſo great a 
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bar and diverſion in them, yet are they not alto» 
gether devoid of it. 

Moreover, leſt the bloud here in its conflux 
ſhould make a kind of flood and whirlpool whilit 
the auricle being contracted doth not give it free 
ingreſs, therefore in this place the vena cava in 
great animals, as well man as quadrupeds, 1s 
round about muſculous, as well that it may be 
reſtrained and kept within its due liniits of exten- 
ſion, as that it may more vigorouſly and ſtrongly 
urge, and impel the blood into the cavity of the 
auricle. 

Beides, there is no leſs providence and cau- 
tion uſed that the blood, when it is forcibly caſt 
out of the left ventricle of the heart, be nut un - 
equally diſtributed to the ſuperior and inferior 

arts; for whereas this gate or orifice of the 
— opens right upwards, if that channel which 
receives the firſt impulſe of the blood did lead in 
a ſtrait line up to the region of the head, it could 
not be but that it muſt be poured too ſwiftly u- 

on the brain, and ſo the inferior parts of the 
— muſt needs be defrauded of their vital li- 
quor and aliment ; which inconvenience, that the 
Divine Architect of the body might wholly obviate 
and avoid in animals, whoſe hearts are wore 
ſtrongly moved, he ſo artificially contrived the 
trunk of the aorta, which is next the heart, that 
the blood runs not directly into the axillary and 
carotid arteries, but doth as it were fetch a com- 
paſs; for in the middle ſpace between the ventri- 
cle and thoſe arterie< it is very much inflected or 
bent; whence it comes to paſs that that crooked 


angle ſuſtains the force and firit ſtroke of the 
ejected blood, and directs the greateſt torrent of 
it towards the deſcending trunk of the aorta, 
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which otherwiſe would rufh too forcibly into the 
ſuperior branches thereof, diſtending them immo- 
derately, and ſoon oppreſs and burthen the head. 
So far Dr Lower. 

To elude or evade the force of all theſe inſtan- 
ces, and innumerable others which might be pro- 
duced, to demonſtrate that the bodies of men and 
all other animals were the effects of the wiſdom 
and power of an intelligent and almighty agent, 
and the ſeveral parts and members of them de- 
ſigned to the uſes to which now they ſerve, the 
atheiſt hath one ſubterfuge, in which he moſt con- 
fides, viz. that all theſe uſes of parts are no more 
than what is neceflary to the very exiſtence of 


the things to whom they belong, and that things 
make uſes, and not uſes things. 


—— Nil ideo natum eſt in ecrpore ut uti 


Poſſemus, ſed quod natum eſt id procreat uſum. 
Saith Lucretius, lib. 4. a » 


And having inſtanced in ſeveral members, he 
concludes, | | 
—— Omnia denique membra 

Ante ſuere, ut opinor, eorum quam fuit aſus. 


I ſhall give you their ſenſe, together with the 
confutation of it in Dr Bentley's words, bor- 
rowed out of his fifth lecture, &c. 

Theſe things, ſay they *, are miſtaken for to- 
kens of ſkill, and contrivance, whereas they are 
but neceſſary, conſequences of the preſent exiſl- 
ence of thoſe creatures to which they belong: 
7 to ſubſiſt, doth 


* The atheiſts, 
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by that very ** allow them every mem- 
ber and faculty that are neceſſary to ſubſiſtence; 
and therefore unleſs we can prove @ priori, and 
independent on this uſefulneſs, now that thir.g5 
are once ſuppoſed to have exiſted and propagated, 
that among almoſt infinite trials and eſſays at the 
beginning of things, among millions of monſtrous 
thapes, and imperfect formations, a few ſuch ani- 
mals as now exiſt could not poſſibly be produced, 
thefe after conſiderations are of very little mo- 
ment; becaule if ſuch animals could in that way 
poſſibly be formed, as might live and move, and 
propagate thei: beings, all this admired and ap- 
plauded uſefulneſs of their feveral fabrics is but 
a neceſſary condition and conſequence of their 
exiſtence and propagation. 

This is the laſt pretence and ſophiſtry of the 
atheiſts againſt the propoſition in my text (Acts 
xvii. 27.) that we received our life and being 
from a divine wiſdom and power; and as they 
cannot juſtly accuſe me of concealing or baulk- 
ing their grand objection, ſo I believe theſe fol- 
lowing couſiderations will give them no reaſon 
to boaſt that it cannot receive a juſt and ſatisfac- 
tory anſwer. 5 

1. Fit, Therefore, we affirm that we can 
prove, and have done it already by arguments 4 
priori (which is the challenge of the atheiſts) that 
theſe animals that now exift could not poflibly 
have been formed at firſt by millions of trials; 
for ſeeing they allow by their very hypotheſis 
(and without ſtanding to that courteſy we have 
proved it before) that there can be no caſual or 
tpontaneous motion of the particles of matter, 
it will follow, that every fingle monſter, among 


_ fo many ſuppoſed myriads, muſt have been me- 
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chanicaliy and neceflarily formed; according to 
the knowu laws of motion, and the temperament 
and qualicy of the matter it was made of, which 
is ſufficient that no ſuch monſters were or could 
have been formed ; for to denominate them even 
monſters tac; mult have had fome rude kind of 
organical bodies, ſoine ſtamina of life, though 
ever iv cluinſy, ſome ſyſtem of parts, compoun- 
ded of ſolids and liquids, that executed (though 
but bunglingly) their peculiar motions and func- 
tions, But we have lately ſhown it impoſlible for 
nature unaſliſted to conſtitute ſuch bodies, whoſe 
ſtructure is againſt the law of ſpecific gravity ; fo 
that ſhe could not make the leaſt endeavour to- 
wards the producing of a monſter, or of any 
thing that hath more vital and organical parts 
than we find in a rock of marble or a fountain 
of water. And again, though we ſhould not 
contend with them about their monſters and a- 
bortions, yet ſeeing that they ſuppoſe even the 
perfect animals that are ſtill in being to have 
been formed mechanically among the reſt, and 
only add ſome millions of moniters to the reckon- 
ing, they are liable to all the difficulties in the 
former explication, and are exprelsly refuted 
through the whole preceding ſermon, where it is 
abundantly ſhewn that a ſpontaneous production 
is againſt the catholic laws of motion, and a- 
gainft matter of fact, a thing without example, 
not only in man and the nobler animals, but in 
the /malle{t of infects and the vile't of weeds; 
though the fertility of the earth cannot be ſaid 
to have been impaired ſince the beginning of the 
world. 
. 2. Secondly, We may obſerve that this evaſion 
of the atheilt is ſitted only to elude ſuch argu- 
Dd 2 
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ments of divine wiſdom as are taken from things 
neceſſary to the converſation of the animal, as the 
faculties of fight and motion, and nutrition, and 
the like; becauſe ſuch uſefuineſs is indeed inclu- 
ded in a general ſuppoſition of the exiſtence of 
that animal; but it miſerably fails him againſt 
other reaſons, from ſuch members and powers of 
the body as are not neceſſary abſolutely to living 
and propagating, but only much conduce to our 
better ſubſiſtence and happier condition. So the 
moſt obvious contemplation of the frame of our 
bodies, as that we all have double ſenſories, two 
Eyes, two ear*®, two noſtrils, is an effectual con- 
fatation of his atheiſtical ſophiſm ; for a double 
organ of theſe ſenſes is not at all comprehended 
ia the notion of bare exiſtence, one of them be- 
ing ſufficient to have preſerved life and continu- 
ed the ſpecies, as common experience witneſſeth. 
Nay, even the very nails of our fingers are an 
iafallible token of deſign and contrivance, for 
they are uſeful and convenient, to give ſtrength 
and firmneſs to thofe parts in the various func- 
tions they are put to, and to defend the nume- 
rous nerves and tendons that are under them, 
which have a moſt exquiſite fenſe of pain, and 
without that native armour would continually be 
expoſed to it; it is manifeit therefore that there 
was a contrivance and forelight of the uſefulnets 
or nails antecedant to their formation; for the 
old ſtale pretence of the atheiſts, that” things 
were firti made fortuitoully, and afterwards their 
uſefulneſs was obſer ved or diſcovered, can have 
10 place here, unleſs nails were either abfolutely 
requiſite to the exiſtence of mankind, or were 
tound only in ſome individuals or ſome nations 


of men, and ſo might be aſcribed to neceſſity 
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upon one account, or to fortune upon another, 
But from the atheiſts ſuppoſition, that among the 
infinite diverſity of the firſt terreſtrial produc- 
tions, there were animals of all imaginable ſhapes 
and ſtructures of body, all of which ſurvived and 
multiplied, that by reaſon of their make and 
fabric could poſſibly do fo, it neceſſarily follows 
that we ſhould now have ſome nations without 
nails upon their fingers, others with one eye on- 
ly, as the poets deſcribe the Cyclops in Sicily 
and the Arimaſphi in Scythia; others with one 
ear, or with one noſtril, or indeed without any 
organ of imelling, becauſe that ſenſe is not ne- 
ecilary to man's ſubſiſtence ; others deſtitute of 
the ule of language, ſfee.ngy that mutes allo may 
hve. One people wonld have the feet of goats. 
as the feigned ſatyrs and paniici; another would 
reſemble the head of jupiter Ammon, or the 
horned ſtatues of Bacchus; the Sciopedes and E- 
notocetae, and other monitrous nations, would 
be no longer fables, but real inſtances in natare; 
and in a word, all the ridiculous and extrava- 
gant ſhapes that can be imagined, all the fancies 
and whimſies of s and painters, and Egyp- 
tian idolaters, if ſo be they are conſiſtent with 
Efe and propagation, would be now actually in 
being if our atheiſts notion weretrue; which there- 
fore may deſervedly paſs for a mere dream and 
an error, till they pleaſe to make new diſcoveries 
in the ferra incognita, and bring along with them 
fome ſavages of all theſe fabulous and monſtrous 
eonfigurations. Thus far Dr Bently: who adds 
four conſiderations more to confute this fancy, 
ex abundanti, granting the atheiſt all the abſurd 
fuppolitioas he can make; for which, tho? they 
be very well worth 4 * vet being tou 
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long to tranſcribe, I refer the reader to the ſer - 
mon itlelt. 

I ſhall now farther prove by a notable inſtance, 
that uſes made things, that is to ſay, that ſome 
things were made deſignedly and on purpoſe for 
fuch-an uſe as they ſerve to; and that is, the 


tendrils or claſpers of plants, becaufe they are 


ven only to ſuch ſpecies as have weak and in- 
firm ſtalks, and cannot riſe up to ſupport them- 
ſelves, by their own ſtreagth; we ſee not ſo 
much as one tree, or ſhrub, or herb, that hath 
a firm and ſtrong (tem, and that is able to mount 
up and ſtand alone without aſſiſtance, furniſhed 
with them, whereas had they been without deſian 
ſcattered (as I may ſay) indifferently axd careleſs- 
iy among plants, it could not poſſibly have hap- 
pened but among fo many thouſand {ſpecies they 
muſt have fallen to the lot of ſome few, at leaſt 
lome one of the {trong, and not only of the weak; 
the ſame hath been proved by the inſtance of the 
power given to the hedge-hog and armadillo, of 
contracting their bodies into a globular figure, 
and ſo hiding and ſecuring their tender and un- 
armed parts. | 
2. I thall prove by another eminent inſtance, 
i hat things did not make uſes, becauſe there is a 
fort of creatures which have all the parts and or- 
gans which are fitted for a certain action, and 
Jos pg for the exerciſe of it by another fort, 
yet make no uſe of them for that purpoſe; 
That is, the ape - kid; the Pariſian academiſts in 
their anatomy of ſome animals of this kind tell 
ns, that the muſcles of the os hycides, tongue, 
larynx and pharynx, which do moſt ſerve to ar- 
ticulate a word, were wholly like to thoſe. of 
man, and a great. deal more than. thoſe of the 
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hand, which nevertheleſs the ape, which ſpeaks 


not, uſes with as much perfection as a man; 
which demonſtrates that ſpeechis an action more 
culiar to man, and which more diſtinguithes 
un from brutes than the hands, which Anaxago- 
ras, Ariſtotle, and Galen have thought to be the 
organ which nature has given to man as to the 
witeſt of all animals, for want perhaps of this re- 
flection; for the ape is found provided by nature 
of all thoſe marvellous organs of ſpeech with ſo 
much exactneſs, that the very three ſmall muſ- 


cles which do take their rife from the apotheſis 


ſtyloides are not wanting, altbho' this apothefis be 
extremely ſmall; this particularity doth likewiſe 
ſhew that there is no reaſon to think that agents 


do perform ſuch and ſuch actions becauſe they are 


found with organs proper thereunto; for accord- 
ing to theſe philoſophers apes thould freak, ſee- 
ing that they have all the inſtruments neceſſar 
for ſpeech; all this is confirmed and approved by 
the learned and accurate Dr Tyſon in his anato- 
my of the orang-outang or pigmy, he finding in 
the animal he deſcribed (which was of the ape» 
kind) the whole ſtructure of the larynx and 65 
hyoides exactly as it is in man; and the reflection 
which the Pariſians make upon their obſervation 
of theſe and the neighbouring parts, he thinks 
very juſt and valuable; and adds farther, that 
this is not the only inſtance which may juſtify 
ſuch an inference, though he thinks it ſo ſtrong 
an one as the atheiſt; can never anſwer. F 
It is farther conſiderable, and adds to the 
weight of this inſtance, that though birds have 
been taught to imitate human voice, ard to prot 
nounce words, yea, fentences ; yet quacrupeds 
never, though they have organs far more fit for 
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that purpoſe, and ſome of them, viz. dogs and 
horſes, converſe almoſt perpetually with men; 
and others, as apes, are given naturally to imi- 
tate mens actions, as if providence had defigned 
purpoſely to contute this fond conceit of the athe- 
ts, by denying them the power to make ule of 
theſe organs of ſpeech, which whether they un- 
deritand what they ſaid or not, they otherwiſe 
might and would have done in imitation of man, 
and that to greater perfection than birds do, or 
are capable of doing. 

Farther, To prove that thoſe nobler faculties 
of the foul, reaſon and underſtanding, cannot be 
owes by matter organized, but muſt have 2 

igher principle, he * thus argues ; it is an ob- 
fervation of Veialius's, that the brain of man in 
reſpect of his body, is much larger than what is 
to be met with in any other animals, exceeding 
in bigneſs three oxes brains; wh:nce he infers, 
that as animals excel in the largeneſs of the brain, 
ſo they do likewiſe in the principat faculties of 
the ſoul; which inference the doctor cannot al- 
low. 

It is, faith he, a general received opinion, that 
the brain is the immediate ſcat of the foul Irfelf ; 
whence one would be apt to think, that feeing 
their is ſo great a diſparity between the foul of 
a man and a brute, the organ in which it is pla- 
ced ſhould be very different too; yet, by compa- 
ring the brain of our pigmy (the orang outang, 
or wild man) with that of a man, and with the 
greateſt exactneſs obſerving each part in both, it 
was very ſurpriſing to me to find fo great reſem- 
Mance of the one to the other, as nothing could 
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be more ; and that in proportion to its body its 
brain was alſo as large as a man's. 

Since therefore (he proceeds) the brain of our 
pigmy doth in all reſpects fo exacily reſemble a 
man's, i might here make the ſame reflection the 
Pariſians did upon the organs of ſpeech, that 
there is no reaſon to think chat agents do perform 
ſuch and ſuch actions becauſe they are found with 
organs proper kitherto, for then our pigmy mighc 
be really a man ; the organs in animal bodies are 
only a regular compages of pipes and veſſels for 
the fluids to paſs through, and are paſſive ; what 
actuates them are the humours and fluids, and 
animal life conſiſts in their due ard regular mo- 
tion in this organical body; but thote nobler fa- 
culties in the mind of man muſt certainly have a 
higher principle, or matter organized could ne- 
ver produce them; for why elfe. where the or- 
guts the ſame, ſhould not the action be the ſame 
too: 

Object. Some may here object and argue: If 
the body of man be thus perfect, why did God 
make any other animals? For the moſt perfect 
being the beſt, an infinitely good agent, which 
wants neither wiſdom nor power, thould (one 
would think) only produce the moſt perfect. 

Au. To which I antwer : . I hat according 


to this 4 one might infer, that God 
muſt produce but one kind of creature, and that 
the moſt perfect that he is able, which is impoſſi- 


ble; for he being infinite in all perfections, can- 
not act ad :xtremun: vi, i,, unles he could pro- 
duce an infinite creature, that is, another God, 
which is a contradiction ; but whatever he makes 
mult want degrees of infinite perfection, of which 
he could till (if be pleaſed) add more and more 
to it, 
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2. The inferior creatures are perfect in their 
order and degree, wanting no quality or pertec- 
tion that is nece.lary ore (9 their nature and 
condition, their piace, and manner of living; 
now, why God might not make ſeveral ſubordi- 
nate ranks and degrees of ereatures, they being 
good, I fee no rea, on 

3. Theſe ſeveral ranks and degrees of crea- 
tures are ſubſervient one to another, and the 
moſt of them ſerviceable, and all ſome way or 
other uſeful ro man; ſo that he could not well 
have been without them. 

4. God made theſ2 ſeveral orders and degrees, 
and in each degree ſo many varieties of creatures, 
for the manifeſtation and diſplaying of his infi- 
nite power and wiſdom; for we have ſhewn be- 
fore by a familiar inſtance, that there is more 
art and wifdon ſh-wn in contriving and forming 
a multitude of diFerent kinds of engines than in 
one only. 

5. Yet do I not think that he made all theſe 
creatures to no other end bat to be ſerviceable 
to man, but alſo to partake themſelves of his 
overflowing goodae's, and to enjoy their own 
beings. If we adait all other creatures in this 
inferior world beſides man to be mere machines 
or automata, to have no life, no ſenſe nor per- 
ception of any thing, then I confeſs this reafon 
is out of doors, for being incapable of pleaſure 
or pain they can have no enjoyment ; upon this 
account allo, among o:ners, I am leſs inclinable 
to that opinion, I thould now proceed to anſwer 
ſone ob ections which might be made againſt the 
wiſdom and goodneſs of God in the contrivance 
and governance of the world, and all creatures 


therein contained; but that is too great and dif- 
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ficult a taſk for my weakneſs, and would take u 
more time than I have at pretent to {pare were 
qualified for it; and beſides, {wel this volume to 
too great a bulk: only I fall ſay ſomething to 
one particular which was ſuggeſted to me by a 
learned and pious friend “*. 

Objedt. A wile agent acts for ends. Now what 
end can there be of creating fuch a vaſt multi- 
tude of infects as the world is filled with, moſt of 
which ſeem to be ufeleſs, and ſome alſo noxious 
and pernicious to man and ocher creatures? 

Anſw. To this I tall anſwer; 1. As to the 
multitude of ſpecies or kinds. 2. As to the num- 
ber of individuals in each kind. 

Firſt, As to the multitude of ſpecies (which 
we muſt needs acknowledge to be _ exceeding 
great, they being nat fewer, perchance more 
than twenty thouſand) I anfwer, there were fo 
many made, 

1. To manifeſt and diſplay the riches of the 

power and wiſdom of God, Fialm civ. 24. The 
* earth is full of thy riches, ſo is the great and wide 
fea; wherein are things creeping innumerable, &c. 
We ſhould be apt to think too meanly of thoſe 
attributes of our Creator, ſhould we be able to 
come to an end of ail his works, even in this ſu- 
blunary' world; and therefore I believe never 
any man yet did, never any man thall ſo long as 
the world endures, by his utmoſt induſtry attain 
his ro the knowledge of all the ſpecies of nature; 
ble | hitherto we have been fo far from it, that in ve- 


wer etables the number of :thofe which have been 
the iſcovered this laſt age hath far exceeded that of 
— all thoſe which were known before; ſo true is 
ar — | - 
dif- 
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that we quoted before out of Seneca: Pufilla res 
eſt mundus, niſi in eo quod quaerat omnis mundus 
abeat. The world is fo richly furniſhed and 
provided, that man need not fear want of em- 
er ſhould he live to the age of Methuſe- 
ah, or ten times as long; but of this, having 
touched it already, I ſhall add no more. 

2. Another reaſon why ſo many kinds of crea- 
tures were made, might be to exerciſe the con- 
templative faculty of man, which is in nothing fo 
much pleaſed as in variety of objects; we ſoon 
grow weary of one ſtudy, and if all the objects 
*of the world could be comprehended by us, we 
ſhould with Alexander think the world too little 
for us, and grow weary of running in a round 
of ſeeing the ſame things; new objects afford us 
great delight, eſpecially if found out by our own 
induſtry. I remember Cluſius faith of himſelf, 
That upon the diſcovery of a new plant he did 
« not lefs rejoice than if he had found a rich 
e treaſure” Thus God is pleaſed, by reſerving 
things to be found out by our pains and induſtry, 
to provide us employment molt delightful ' and a- 
greeable to our natures and inclinations. 

3. Many of theſe creatures may be uſeſul to 
whoſe uſes are not yet diicovered, but referved 
far the generations to come, as the u;es of ſome 
we now know are bu: of late invention, and were 
unknown to our forefathers; and this muſt needs 
be fo, becauſe, as I ſaid before, the world is too 
great for any man or generation of men, by his 
or their utmoſt endeavours to diſcover and find 
eut all its ſtore and furniture, all its riches and 
treaſures. Lg 

Secondly, As te the multitude of individuals 
in each kind of inſect; I anſwer, , | 
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x. It is deſigned to ſecure the continuance and 
perpetuity of the ſeveral ſpecies, which if they 
did not multiply exceedingly, ſcarce any of them 
could eſcape the ravine of ſo many enemies as 
continually aſſault and prey upon them, but 
would be in danger to be quite deitroyed and loft 
out of the world. | 

2. This vaſt multitude of inſects is uſeful to 
mankind, if not immediately, yet mediately. It 
cannot be denied that birds are of great uſe to 
us, their fleſh atfording us a good part of our 
food, and that the moſt delicate roo, and their 
other parts phyſic, not excepting their very ex- 
crements ; their feathers ſerve to {tuff our beds 
and pillows, yielding us ſoft and warm lodging, 
which is no ſmall convenience and comfort to us, 
eſpecially in theſe northern parts of the world; 
ſome of them have allo been always employed 
by military men in plumes, to adorn their creſts, 
and 'render them formidable to their enemies ; 
their wings and quills are made uſe of for writ- 
ing-pens, and to bruth and cleanſe our rooms, 
and their furniture; belides, by their melodious 
accents they gratify our ears; by their beautiful 
ſhapes and colours they delight our eyes, being 
very ornamental to the world, and rendering the 
country, where the hedges and woods are full 
them, very pleatant and cheary, which without 
them would be no lets lonely and melancholy 
not to mention the exerciſe, diverſion, and re- 
creation which ſome of them give us. 


Part II. 


Now inſects ſupply land birds with the chieſeſt 
part of their ſuſtenance; ſome, as the entire ge- 
nus of ſwallows, live wholly upon them, as 1 
could ealily make out did any man deny or doubt 
of it; and not — alone, but alſo wocd- 

ce 
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peckers, if not wholly, yet chiefly ; and all other 
forts of birds partly, e'peciatly in winter time, 
as appears by dillecting their ſtomachs. 

As for young birds which are brought up in 
the neſt, by the old, they are fed chiefly, if not 
folely by inſects; and therefore for the time when 
birds for the molt part breed in the ſpring, when 
there are multitudes of caterpillars to be found 
on all trees and hedges; moreover, it is very re- 
markable, that of many fuch birds as when grown 
up feed almoſt wholly upon grain, the young 
ones are nouriihed by infects; for example, phea- 
fants avd partridges, which are well known to 
be granivorous birds, the young hve only or 
moſtly upon ants eggs. Now birds, being of a 
hot nature, are very voracious creatures, and 
g abundantly, and therefore there had need be 
Linfnite number of inſets produced for their 
ane. Neither do birds alone, but many 
Forts-af-hfhes, feed upon infects, as is weli known 
to anglers, who bait their hooks with them; nay, 
which is more ſtrange, divers quadrupeds fecd 
upon inſets, and ſome live wholly upon them, 
las two ſorts of tamanduzs upon ants, which there- 
Tove are called in Engliſh ant-bears; the cameleon 
upon flies; the mole upon earth- worms; the bad- 
der, alſo lives chielly upon beetles, worms; and 
-Other inſects. 


cauſe ſo many creatures live upon ants and their 
eggs, providence hath ſo ordered it that they 
BY ſhould be the moſt numerous of any tribe of in- 
ſects that we know : 

Conformable to this particular is the reaſon my 
ingenious and inquiſitive friend, Mr Derham be- 
fore remembered, hath given of the production 


Here we may take notice by the way, that be- 
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of ſuch innumerable multitudes of ſome aquatic 
I have often thought (ſaith he) that there was 
ſome more than ord - ry uſe in the creation for 
ſuch inſects as are valtly numerous, ſuch as the 
pulices aquatici, which are in ſuch ſwarms as to 
diſcolour the waters, and many others; and therc- 
tore | have bent my inquirics to find out the uſes 
of ſuch creatures, wherein I hive ſo far fucceed- 
ed, as to d ſcover, that thoſe vaſlly fall anima!- 
cula, not to be ſeen without a microicope, wich 
which the waters are replete, ſerve ſor focd to 
ſome others of the ſmall inſects of the water, 
particularly to the »ympha culicaria | hirſuta it 
may be called] figured in Swammercanm ; ſor 
viewing that zympta one day, to obſerve the mu- 
tion of its mouth, and for what purpoſe it is in a «phe A 
ſuch continual motion, whether as fifls to xi * 3 
or to tuck in food, or both, I could plain per“ — 97 
ceive the creature to ſuck in many of the moſt 2. 
minute animalcula, that were ſwi ning briſkly a- 
bout in the woter ; neither yet do theſe animal- 1 
cules ſerve oaly for food to ſuch nymphae, but 
alſo to another, to me anonymous, inſet of the 
waters, of a dark colour, cleft as it were in ſun > 
der, and fcarce fo big as the ſmalleſt pin's heady 
theſe inſets hunt theſe animalcules, and other 
{mall creatures that occur in the water, and de- 
vour them; and I am apt to think, altho' I have 
not yet ſeen it, that the pul-x agquaticus arboreſ< 
c2ns liveth upon theſe, or more minute and ten- 
der n and that it is to catch them that 


in the CraraTtion. 


* * 


it ſo leaps in the water. 

This to me ſeems a wonderful work of God, 
to provide for the minuteſt creatures of the wa- 
ters food proper for I that is, minute and 

| e 2 
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tender, and fit for their organs .of ſwallowing. 

As for noxious inſets, why there ſhould be A 
many of them produced, if it be demanded, 

I anfwer, 1. That many chat are noxious to 
us, are ſalutary to other creatures; and ſome 
that are poiſon to us, are food to them. So we 
tee the poultry-kiad feed upon ſpiders; nay, 
there is {ſcarce any noxious infect but one bird or 
other eats it, either for food or phyſic; for ma- 
ny, nay, moſt of thoſe creatures whoſe bite or 
{ting is poifonous, may ſafely be taken entire in- 
to the — and therefore it is no wonder 
that not only the Ibis of Egypt, but even ſtorks 
and peacocks, prey upon and deſtroy all ſorts of 
terpents, as well as locuſts and caterpillars. 

2. Some of the moſt venomous and pernicious 
of inſects afford us noble medicines, as ſcorpions, 
tpiders, and cantharides. : 

3. Theſe infects ſeldom make uſe of their offen- 
live weapons, unleſs aſſaulted or provoked, - in 
their own defence, or to revenge an injury ; let 
them but alone, and annoy them not, nor diſturb 
their young, and, unleſs accidentally, you ſhall 
ſeldom ſuffer by them. 

Laſtly, God is pleaſed ſometimes to make uſe 
of them as ſcourges, to chaſtiſe or puniſh wicked 
perſons or nations, as he did Herod and the E- 

ians;z no creature ſo mean and contemptible, 

but God can when he pleaſ es produce ſuch armies 

of them, as md human force is able to conquer 

or deſtroy, but they thall of a. ſudden conſume 

and devour up all the fruits of the earth, and 

whatever might ſerve for the ſuſtenance of man, 
as locuits have often been obferved to do. 

Did theſe creatures ſerve for no other uſe, as 


rhey do many, yet thoſe that make them an ob- 
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jection againſt the wiſdom of God, may (as DF 
Cockburn well notes) as well upbraid the pru- 
dence and policy of a {tate for keeping forces, 
which generally are made up of very rude and 
inſolent people, which yet are neceſſary, either 
to ſuppreſs rebellions, or puniſh rebels, and other 
diforderly and vicious perſons, and keep the 
world in quiet. 

From that part of this diſcourſe which relates 
to the body of man, I ſhall make theſe practical 
inferences 

Infer, 1. Fir/t, Let us give thanks to Almighty 
God for the perfection and gitegrity of our bo- 
dies; it would not be amiſs co put it into the eu- 
chariſtical part of our daily devotions : we praiſe 
thee, O Gud, for the due number, ſhape, and 
ule of our limbs and ſenſes; and in general, of 
all the parts of our bodies: we bleſs thee for the 
found and healthſul conſtitution of them, Pſal. c. 
It is thou that haſt made us, and not we ourſelves ; 
in thy bos were al! cur members written. The 
formation. of the body is the work of God, and 
the whole proceſs thereof attributed to him, Pſal. 
exxxix. 12, 14, 15. The mother that bears the 
child in her womb is not confcious to any thing 
that is done there, ſhe underſtands no more how 
the infant is formed than itſelf doth; but if God 
hath beſtowed upon us any peculiar gut er en- 
dowment wherein we excel others, as ſtrength, 
or beauty, or activity, we ought to give him ſpe- 


cial thanks for id; but not to think the better 
of ourſelves therefore, or defpiſe them that want 
it. - 

Now becauſe theſe bodily perfections being 
eommon bleſſings, we are apt not at all to conſi- 
dr them, or not to ſet a juſt value on them; and: 

6e 4 
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becauſe the worth of things is beſt diſcerned by 


their want, bt would be uſeful ſometimes to ima- 
* ſuppoſe ourfelves, by fome accident, to 
e Ceprived of one of our limbs or tenſes, as a 
hand, or a foot, or an eye, for then we cannot 
but be ſenſible that we ſhould be in a worſe con- 
dition than now we are, and that we ſhould ſoon 
ſind a difference between two hands and one hand, 
two eyes and one eye, and that two excel one as 
much in worth as they do in number; and yet if 
we could ſpare the uſe of the loit part, the de. 
ſormity and unſightlineſs of fuch a defect in the 
body would alone bevery grievous to us. Again, 
which is lefs, ſuppoſe we only that our bodies 
want of their juſt magnitude, or that they or any 
of our members are crooked or diſtorted, or dil - 
proportionate to the reſt, either in excels or de- 
ject; nav, which 1s leaſt of ali, that the due mo- 
tion of any one part, be perverted, as but of the 
eye in {quinting, the eye-lids in twinkling, the 
tongue in ſtammering, theſe things are ſuch ble- 
miſhes and offences to us, by making vs gazing 
ftocks to others, and objects of their {corn or de- 
riſion, that we could be content to part with a 
art of our eftates to repair ſuch defects or 
heal ſuch infirmities. Theſe things conſidered, 
and duly weighed, would ſurely be a great and 
effectual motive to excite in us gratitude for this 
integrity of our bodies, and to eſteem it no ſmall 
bleſſing, I fay a bleſſing and favour of God to us; 
for ſome ' there be that want it, and why might 
not we have been of that number ? God was no 
way obliged to beſtow it upon us. 
And as we are to give thanks for the integrity 
of our body, fo are we likewife for the health of- 
it, and ſound temper and conſtitution of all its 


* 
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7 and humours; health being the principal 
let 


ling of this life, without which we cannot en- 
joy or take comfort in any thing bclide. 

Neither are we to give thanks alone for the 
fir{t collation of theſe benefits, but alio for their 
preſervation and continuance God preterves 
our fouls in life, and defends us from dangers 
and fad accidents, which do betet us on every 
fide, that the greateſt circumſpection in the world 
could not ſecure us, did not his good providence 
continually watch over us; we may be ſaid to 
walk and converſe in the midtt of ſnares ; beſides, 
did we but duly conſider the make and frame ct 
cur bodies, what a multitude of minute parts and 
vellels there are in them, and how an obſtruction 
m one redounds to the pre;udice of the whole, 
we could not but wonder how {> i+riovs an en- 

ine as man's Luyty could be kept in tune one 
— as we uſe it, much leſs hold out fo many 
ears; how it were poſſible it ſnould endure ſuch 
rdſhips, ſuch blows, ſo many ſhocks and con- 
cuſſions, nay, ſuch violences and outrages as are 
offered it by our frequent exceſſes and not be- 
diſordered and rendered uleleſs; and acknow-- 
ledge the tranſcendent art and {kill of him who 
fo put it together, as to render it thus firm and 
durable. | 

Infer. 2. Secondly, Have a care thou doſt not 
by any vicious practice deface, nar, or deſtroy 
the wor kmanſhip of God; fo ute this body as to 
preſerve the form and comelineſs, the health and 


vigour of it. 


1. For the form and beauty of the body, which 
mankind generally is fond enough of, and which 
mult be acknowledged to be a natural endowment 


and bleſſing cf God, a thing deſirable, which all 
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men take complacency in, which renders perſons 
gracious and acceptable in the eyes of others : 
of which yet we do not obſerve that brute beaſts 
take any notice at all; of this I ſhall obſerve, 
that outward beauty is a fign of inward; and 
that handſome perſons are naturally well inclined, 
till they do either debauch themſelves, or are 
corrupted by others, and then with their man- 
ners they mar their beauty too; for a man may 
obſerve, and eaſily diſcern, that as perſons are 
better or worfe inclined, the very air of their 
viſage will alter much; and that vicious courſes, 
« defacing the inward pulchritude of the foul, do 
change even the outward countenance into an 
©« abhorred hue © ;** as is evident in the vices of 
tatemperance and anger, and may, by ſagacious 
perſons, be obler ved in others alſo. No better 
coſmetics than a ſevere temperance and purity, a 
real and unaſfected modeſty and humility, a gra- 
cious temper and calmneſs of ſpirit, a ſincere and 
univerſal charity; no true beauty without the 
{1ignatures of theſe gracious in the very counte- 
nance; they therefore who through the contrary 
vices do deface and blot out this natural charac- 
ter and impreſs, and do violence to their own in- 
cl-ations, that {acritice this jewel to their luſts, 
that reject this gift of God, and undervalue the 
favour of man, aggravate their ſin and miſery, 
and purchaſe hell at ſomewhat a dearer rate than 
others do; end thoſe that have but a mean por- 
tion of this gift, are the more obliged by virtu- 
ous practices, not only to preſerve, but to im- 

ove it. Virtue (as Cicero obſerves) if it could 

ſeen with corporeal eyes, adniirabiles ſui amo- 


Dr More. 
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res excitaret ; “ it would excite àa wonderſul love 
of itſelf.” By the ſignatures it there impreſles, 
it is in ſome meaſure viſible in the faces of thoſe 
that practiſe it, and ſo mu{t needs impart a beau- 
ty and amiableneſs to them. 

Diogenes Laertius, in the life of Socrates, 
tells us, that the philoſopher was wont to adviſe 
young men, Jv , xx7277ptco5ne, often to behold 
themſelves in their looking-glaTes or mirrours. 
Grammercy, Socrates, that is good counſel in- 
deed! will our young gentlemen and ladies be 
ready to ſay: we like it very well, and we prac- 
tiſe accordingly : and it ſeems we are injuriouſſy 
raxed and reprehended by divines for ſpending ſo 
much time between a comb and glaſs. Be not 
over haſtv, take what remains along with you: 
mark the end for which the philoſopher exhorts 
this, Iv & Wev xaxcr t, ati: yiyvowro: & © aig pre maid err Tov 
$voatery erixanunroty, ( That if they be handſome, 
„they might approve themlelves worthy of their 
« form; but if they be o:h-rwife, they may by 
« diſcipline and inſtitution hide their deformity ;*? 
and fo by their virtuaus behaviour compenſate 
the hardneſs of their favour, and by the pulchri- 
tude of their ſouls make up what is wanting in 
the beauty of their bodies; and truly I believe 
a virtuous foul hath infivence pon its vehicle, 
and adds a luſtre even to the outward man, fhi- 
ning forth in the very face. 

2. So uſe the body as to preterve the health 
and vigour, and conſequently prolong the life of 
it; thele are things that all men covet ; no more 
effectual means for the maintenance and preſerva- 
tion of them than a regular and virtuous life. 
That health is impaired by vice, daily experience 
ſufficiently evinceth; I need not ſpend time to 


—— — 
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what no man doth or can deny. Ard as 
for length of days, we find by the fame experi- 
ence, that intemperate and diſorderly perſons are, 
for the moſt part, ſhort-lived; moreover, immo- 
derate cares and anxiety are obſerved ſuddenly 
to bring grey hairs upon men, which are ufually 
the ſigus and forerunners of death; and therefore 
the way to live long mul? reeds be in all points 
to uſe our bodies fo as is moſt agreeable to the 
rules of temperance and purity, and right reaſon ; 
every violence offered ro it weakens and impairs 
it, and renders it Jeſs durable and laſting. One 
means there is which phy ſiciaus take notice of as 
very effectual to the preſervation of health, which 
I cannot here omit, that is, a quiet and chearful 
mind, not afflicted with violent paiſions, or diſ- 
tracted with immoderate cares, for theſe have a. 
great and ili influence upon the body; now, bow 


a man can have a quiet and chearful mind under 


a great burden and load of guilt, I know not, 
unleſs he be very ignorant, or have a feared 
conſcience ; it concerns us therefore, even upon 
this account, to be careful of our converſation, 
and to keep our conſciences void of offence both 
toward God and toward men. 

Ir. 2. Thirdly, Did God make the body? let 
him have the ſerv ce of it, Kom. xii t. { berech 
you, brethren, by the m-rcics of God, that you pre- 
ſent your bodies a living ſacyifece, Loly, acceptable 
unte God, which is your reaſonable ſervice. Bow 
we ſhould do that, St Chryſoſtom tells us in his 
commentary upon this place, Me, oz"@.ug rowpoy 
frrTira, xa y » C, ueriev Nr AAT ir x pov RX 
y: youe TpoTzopa Anden XP TparTiTy T4 , nat ytyov'v 000” 


uren &&c. Let the eye behold no evil thing, and 
it is made à ſucrifice ; let the tongue ſpeak no f. 


\ 
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thy word, and it becomes an ablation ; let the hand 
do no unlawful action, and you render it a holocauſt. 
Yet it is nit enough thus to reſtrain them from evil, 
but they muſt alſo be employed and exerciſed in do- 
ing that which is good ; the hand in giving alms, 
the tongue in bl-ſjung them that curſe us and de- 


ſpitefully uſe us; the ear in hearkening to divine 


lectures and diſceurſes. m Cor. vi. 20. Gloriſy 
Cad in your vody, or with your body, and in your 


ftirit, which are God's ; and that not by redemp- 


tion only, of which the apoſtle there ſpeaks, but 
by creation alſo: Rom vi. 12. Neither yield ye 
your members as inſtruments of arr. ghteouſneſs un- 
to {in, but as i: ſtruments If iigh teouſneſs unt God, 
And again, ver. 19. Evz:n /5 nw yicld your mem- 
bers ſervants of righteouſneſs unt3 kolineſs. | thall 
inſtance in two members, which are eſpecially to 
be guarded ard reſtrained from evil, and employ- 
ed. in the fervice of God: 

_ firſt, The eye, we mult turn away eur eyes 
from beholding vanity, as David prayed God would 
his, Pal. cxix. 279, We mult mate a covenant 
with our eyes, as Job did, Job xxxi. 1. Theſe 
are the windows that let in exterior objects to 
the foul; by theſe the heart is affected; this way 
fin entered fir!t into rhe world ; our firſt parent 
faw that the tree ard its fruit was pleaſant to the 
eyes, and ſo was nvited to take and eat it. I here 
are four ſins eſpecially for which the eye is not- 
ed, as either diſcovering themſclves in the eyes, 
or whole temptations enter in by, and lo give de- 


nomination to the eye. 


1. There is a prod eye, Prov. xxx. 12. There 
is a generation, O how lofty are their eyes | and 
their eyc-lids are lifted up. chap. vi 17. A proud 
Jook is reckened the firſt of thoſe fix things that 


! 
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God hates, Pfal. xviii. 27. God (the Pſalmiſt ſaith) 
- Will bring down proud or high looks. Pſal. ci. 5. 
Him that hath a high look anda proud heart (ſaith 
David) I will not ſuffer. And in Pfal. cxxxi. t. 
he faich of himſelf, that his heart is not haughty, 
rar his eyes lofty. " By which places it appeareth . 
that ſheweth forth itſelf in the eyes eſpeci- 
ally, and that they are as it were the ſeat or throne 
it. 

2. There is a wanton eye, which the pro 
Ifaiah ſpeaks of in his third chapter at 4 roth 
verſe, becauſs the daughters of F eruſalem walk 
with ſtretched-out necks and wanton eyes. 
apoſtle Peter, in his ſecond epiſtle, chap. ii. 24. 
mentions eyes full of aduitery ; for by theſe caſe- 
ments enter in ſuch objects as may provoke and 
ſtir up adulterous thoughts in the mind, as they 
did in David's; and likewiſe impure thoughts 
conceived in the heart, may diſcover themſelves 
by the motions of the eye; and therefore in this 
reſpect we ſhould do well with holy Job, to make 
a covenant with our eyes, and not to. gaze upon 
any object which may tempt us to any inordinate 
appetite and deſire; for our Saviour tells us, it 
were better to pluck out our right eye than that 
it ſhould be an offence to us; which I ſuppoſe re- 
fers to this matter, becauſe ir — follows 
thaſe words, He that luoteth upon a woman to luſt 

ter her, hath already committed adultery with 
7. 1 his heart. 

e is a covetous eye. By covetouſneſs I 
| = not only a defiring what is another 
man's, which is forbidden in the tenth command- 
_ but alſo an inordinate deſire of riches, 
which the John teems to underſtand in 

his frſt ep 


Els Ii. 16. by the luſt of the eye. 
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And covetouſneſs may well be called the luſt of 


the eye, becauſe, r. The temptation or tempting 
object enters by the eye; fo the ſeeing the wedge 
of gold and Babyloniſh garment ſtirred up the 
covetous deſire in Achan. 2. Becauſe all the fruit 
a man reaps of riches, more than will furniſh his 
neceſſities and conveniencies, is the feeding of his 
eye, or the pleaſure he takes in the beholding of 
em, Ecclet. v. it. Den goods increaſe, &c. 
awhat good is there to the owners thereof, ſaving 
the beholding them with their eyes? | 
4. There is an envious eye, which by our Sa- 
viour is called an evil eye, Mat. xx. 15. 1s thine 
exe evil becauſe I am good ? that is, Envieſt thou 
thy brother becauſe I am kind to him? And chap. 
vii. 22. one of thoie evil things which proceed out 
of the heart and defile a man, is an evil eye. 
Envy is a repining at the proſperity or good of 
another, or anger and'diſpleature at any good of 
another which we want, or any advantage ano- 
hath above us; as in ti e parable of the la- 
in the v neyard, thoſe that came in firſt 
zed the laſt, not becauſe they received more 
an they, but becauſe they received equal wages 
br leſs time; thoſe that are ſubject to this vice 
"Eannot endure to ſee another man th:ive, and are 
apt to think his cond. tion better than theirs, when. 
indeed it is not. . 
Let us then ſo govern our eyes that we diſcgs- 
ver by them none of theſe vices ; let the humili- 
Ind purity of our minds appear even in our 
ward looks; let neither pride nor luſt mani- 
fe themſelves in the poſture or motion of our 
let us have a care that theſe members be 
neither the inlets or outlets of any be fore- 
mentioned vices, that they neither -givEadmiſſion” _ 


> 
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to the temptation, nor be expreſſive of the con» 


ception of them; let us employ them in reading 
the word of God and other books, for the increaſe 
of our knowledge, and direction of our practice ; 
in diligently viewing and contemplativg the works 
of the creation, that we may diſcern and admire 
the footſteps of the divine wiſdom, eaſily ro be 
traced in the formation, diſpoſition, and deſigna- 
tions of them; let us take notice of any extraor- 
dinary events and effects of God's providence to- 


wards ourſelves or others, perſonal or national,“ 


that as they are the iſues of his mercy or jultice, 
they may {lir up ſuitable affections in us of thank- 
fulneſs or fear; let thoſe fad and milerable ob- 
jects that preſent themſelves to our ſight move us 
to pity and commileration; ard let our eyes ſome- 
times be exerciſed in weeping for the miſeries and 


calainities of others, but eſpecially for our own '- 


and their ſius. | 

Seconaly, Another member I ſhall mention, is 
the tongue, which as it is the chief inſtrument 
of ſpeech, fo it may be well or ill employed in 
the exerciſe of that action, and therefore ſtands 
in need of direction and reſtraint. I remember 
I once heard from an ingenious anatomiſt of Pa- 
dua this obſervation, That there are but two 
members in the body that hath a natural bridle, 
both which do very much need it, the tongue, 
and another I ſhall not name; the ſignification 
whereof may be, that they are not to be let looſe, 
but diligently curbed and held in. That the 
tongue needs a bridle you will readily grant, if 
you read what the apoſtle James hath written of 
it, chap. iii. 6. The tongue is a fire, @ world of 
iniquity ; ſo is the tongue _ sur members, that 
it defileth the whole body, ſetteth on fire the 
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thrifty and provident not to part with 
any thing that may be ſerviceable to our bodies 


under a good conſideration, and we fo eſteem 


them as that we will part with all we have for 
the lite of them; but we make little account of 
what is moſt beneficial to our ſouls, the means 
of grace and falvation, the word of God, and 
dut:es of his worſhip and ſervice; nay, we can be 


content to ſell our ſouls themſelves for a trifle, for 


a thing of nothing, yea, tor what is worfe.than 


nothing, the ſatisfying of an inordinate and un- 


rentonable appetite or paſſion. We highly eſteem 
and land much upon our nobility, our birth and 
brezdiag, though we derive nothing from our 


anceſtors but our bodies and corpore] qualities: 
and it is uſeful fo far to value and improve this 
advantage, as to provoke us to imitate the gocd 


examples of our progenitors, not to degenerate 


from them, nor to do any thing unworthy of our 


breeding; and yet the divine original of our ſouls, 


which are beams from the Father of light, and 


the immediate offspring of God himſelf rv» 7x n. 
v £79, hath little influence upon us to engage 
us to walk worthily of our extraction, and to do 
nothing that is baſe or ignoble, and unſuitable 
to the dignity of our birth. 

You will fay, Bow ſhall we manifeſt our care 
of our ſouls? What thall we do for them? I an- 
ſwer, the fame we do for our bodies. | 

Firſt, We feed our bodies, our fouls are alſo 


to be fed; the food of the ſonl is knowletlge, e- 


ſpecially knowledge in the things of God, and the 
things that concern its eternal peace and happi- 
neſs ; the doctrine of Chriſtianity, the word of 
God read and preached, 1 Pet ii. 2. As new born 
babes defire the ſincere milk of the word, that you 
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both of milk and of ftrong meat Ik he there 


calls the principles of the doctrine of Chriſt. 
And again, t Cor. ii. 2. .{ / ave fed you with milk, 


aud not with meat; for hitherto you were not able 


to bear it. So we ſee in the Apoſtle's phraſe, 
feeding of the flock, is teaching and inſtructing 


of them. Knowledze is the foundation of prac- 
: tice: it is impoſſible to do God's will before we 


know it ; the word muſt be received into an ho- 


2 neſt and good heart, and underitood, before any 


fruit can be brought forth. | 
Secondly, We heal and cure our bodies, when 


2 they are inwardly fick, or outwardly harmed: 


Ein is the (i: kueſs of the foul. Mart. ix. 12. They + 
that be while need not a phyſician, but they that 


are ſick, faich our Saviour by way of ftailitude; 
which he explains in the next verſe, I am not 


come to call the righteous. but ſinners to repentance. 


For the cure of this diſeaſe, an humble, ſerious 


” _- hearty repentance, is the only phyſic ; not to ex- 


piate the guilt of it, but to qualify us to-partake 


pf the benefit of that atonement which our Sa- 


viour Chriſt hath made by the ſacrifice of himſelf, 
and reſtore us to the favour of God, which we 
had forfeited, it being. as much as in us lies, an 
undoing again what wc have done. 

| Thirdl „We clothe and adorn our bodies; in- 
deed too much time and too many thoughts we 
beſta upon that; our fouls alſo are to be cloa- 


thech with holy and virtuous habits, and adurned 
+ * with good works, 1 Pet. v 5. Be cloathed with 


humility. And in the ame epiſtle, chap. ii. 2. 
he exhorts women 10 adorn themſelves, not with 


© that outward. adorning of plaiting the hair, and 
3h wearing geld, &c. but with the ornament of a meek 
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and quiet ſpirit, which is in the fight of C 
great price : and in Rev. xix. 8. The righteouſneſs 


of the ſaints is called fine linen, and the faints are 
laid to be cloathed in white raiment. Mat. xxiii. 


xt. Works of righteouſneſs and a converſation 
becoming the goſpel is called a wedding garment, 
Col. iii. 10. Put an the new man. And again, Put 
on therefore, as the elect of God, bowels of mer- 
cy, meekneſs, Cc. On the contrary, vitious ha- 
bits and ſinful actions are compared to filthy gar- 
ments. So, Zech. iii. 3. Joſſiua the high-prieſt 
is laid to be claathed with filthy garments; which 
in the next verſe are interpreted his iniquities, 
either perſonal, or of the pecpie whom he repre- 
ſented : I have cauſed thy iniquity to pa from 
_ thee, and will clothe thee with change of raiment. 


Fburthly, We arm and defend our bodies, and 


our ſouls have as much need of armour as they ; 
'for the life of a Chriſtian is a continual warfare; 
and we have potent and vigilant enemies to en- 
counter withal, the devil, the world, and this 
corrupt fleſh we carry abour us; we had need 

therefore to take to us the Chriitian panoply, to 
put on the whele ur mour of Cad, that we may with- 
ſtand in the evil day, and having done all, may 


ſtand; having gur loins girt with truth, and ha- 
ving on the breaſt-plate of righteouſneſs and aur 


feet ſhod with the preparation of the goſpel 7 peace. 
Abave all taking the ſbield of faith ; and for an 
helmet, the hope of ſalvation, and the ſword of the 
ſpirit, which is the word of God, Eph. vi. 13, 14. 


He that with this Chriitian armour manfully 


fights againſt and repels the temptations and af- 
faults of his (ſpiritual enemies; he that keeps bis 
garments pure, and his conſcience void cf offence 


towards God and towards man, ſhall enjoy per- 
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uſt peace ders, and aſſurance for ever. Tacitus 

— 6 Frank, a. Northern people, that they 
were feen hamines, fecuri adverſus 
 Deos. 1 not fear what God or man 
could do to them,” becauſe they were in as 
had a condition as could conſiſt with hving in the 
world; 2 baniſhed into a worſe 
— nor put into worfe circumſtances than 
N in already. I might ſay of the man 
that kee a good conſcience that he is ſecure a- 


ſecure of any evil befalling him from 
can do him no harm, not for want 
of power, but for want of will, which is regu- 
lated by his truthy and juſtice. He is alſo fecure 
in reſpect of men, becaufe he is under the pro- 
tection of the Almighty; and if any there be that 
would do him harm, they thall either be reſtrain- 
ed by the divine providence, or if they be per- 
mitted to injure him, it ſhall tend only to the ex- 
, erciſe and improvement of his faith and patience, 
aud enhancing his future reward at that great day, 
when the Almighty ſhall diſpenſe — to thoſe 
champions who have fignalized their valour and 
fidelity by heroic actions, or 8 ſufferings of 


Gba a ad man; not in that ſenſe the Finni 
ut 
G 


=. waworthy things for his ſake. A good con- 


fcience not only * < - wrap 33 God and 
eee 
the wick my no in peace; 

En is or ods wh Koei; for the command- 
eeable to the nature of 
rmable to the dictates of 
gives ſentence with 


„ 2 toxmentor of himiclf, Prima eff 
— ultio quod Kune ems noc eue —_ 


1 > CA 2 
— , 1 5 4 : 
1 — 1 20 "ey 


22 RTRLE BF 


Part II. in the CARAT TON. 35¹ 


No guilty perſon is abſolved at his own tribu- 
nal, himfelf being judge. 

Neither let any profligate perſon, who hath \y 
, bidden defiance to his conſcience, and is at war 
with himſelf, think to take ſanctuary in atheiſm ;* | 
and becauſe it imports him highly there ſhould 
be no God, ſtoutly deny that there is any. For: 
firſt, ſuppoſing that the exiſtence of a deity were 
not denonſtrably or infallibly proved (as moſt 
certainly is) yet he cannot be ſure of the contra- 
ry, that there is none. For no man can be 
6+ ſure of a pure tive, namely, that ſuch a 
«+ thing is not, unleſs he will either pretend to 
+ have a certain — all things that 
are or may be, than which gothing can be 
more monſtrouſly and ridiculouſly arrogant; or 
e elſe, unleſs he be ſure that the being of what 
he genies doth imply a contradiction, for which 
© there is not the leaſt colour in this caſe; the 
« true notion of God conſiſting in this, That he 
isa being of all poſſible perfection,” that I 
may borrow my Lord Biſhop of Cheſter's words, 
in his diſcourſe of natural religion, pag. 94. 

Now if he be not ſure there is no deity, he 
cannot be without ſome ſuſpicion and fear that 
there may be one. 
Secondly, ** If there ſhould be a deity, ſo 
and juſt, and powerful, as is ſu We ; 
v e and indignation may ſuc 
— 2 and rebels expect, who Þ 
their buſineſs to baniſh him out 
who is the great Creator and G. 
to undermine his being, and er- 
tions of him out of their own e 
minds; to provoke his creo 
to a con:empt of him, a ſl 
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* 22 as are fit T —_—_ fools in awe ! Certain- 
2 ly as this is higheſt pro yocation - that any 
ren de Huidey fi 56; it > Amer and 
„with the eſt N 

> . Now a er of the ä of a 
. the denial is of foffad conſequence 
maſt needs diſtu atheiſts thoughts, and fill 

u With fears, and Malify and allay all his plea- 

Ad enjoyments, and render him miſerable 
even in this life. 

« Bur on the other fle, hat etieves: and 
ons a God, if there ſhould be none, is in no 
daugeg of any bad conſequent ; for all the in- 
«0 — af this belief will be, that he may 
be hereby accationed to tye himſelt up to ſome 
* needleſs reftramts during this ſhort time of his 
* life, wherein notwithſtanding there is, as to 
the preſent, much peace, quiet, and fafety; 

and as to the future, bis error ſhall die with 
him, there being none to call him to an ac- 
count for his miftake.” Thus far the Biſh 

To wiich 1 ſhall add, that he not only fuffers 
no damage, but reaps a conſiderable benefit from 
fhis miſtake; for during this life he enjoys a 

»ſant dream or fancy of a future bleſſed ſtate, 

ne thenghts and expectations whereof he 
uſelt and agreeably entertains his time, 
danger of being ever awakened out 
vinced of his error and folly, death 
end of — | 
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